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Trauma centres in the USA -past and present 


H. R. Champion 


R Adams Cowley Shock Trauma Center, 22 South Green Street, Baltimore, Maryland 21201-1595, USA 


Although the concept of organized trauma care is distinctly 
European, with a heritage that relates back to the Roman 
Empire, contemporary impetus was provided by the post 
Vietnam War era in the USA. The Vietnam War required 
the treatment of 250000 battle casualties and exposed 
young surgeons to the therapeutic exigencies of prompt 
surgical care. These surgeons learned first-hand the 
importance of rapid transport to definitive care and 
developed the basis for many of the resuscitation techniques 
in use today. Charged with a degree of success, modulated 
only by the detrimental effect of massive Ringer’s lactate 
infusion for shock resuscitation, they returned to the USA in 
the early 1970s to establish academic and civilian trauma 
practices. By this time, the need to improve care for injured 
patients was receiving national attention. The National 
Academy of Sciences had identified injury as the ‘neglected 
disease of modern society’, and the Emergency Medical 
Services System Act of 1973 provided federal funds to 
improve the prehospital and hospital treatment of patients 
with trauma’”, 

By 1976 the American College of Surgeons (ACS) had 
produced its first edition of Resources for Optimal Care of the 
Trauma Patient, which set forth the personnel, equipment 
and facility resources needed by hospitals to treat the 
critically injured. This, together with their subsequent 
Advanced Trauma Life Support (ATLS)’ course, would 
radically change the approach to care of the injured in the 
USA. In 1980s the ACS began the process of on-site visits to 
trauma centres to verify that hospitals met the criteria 
contained in the ATLS document. This verification 
process provided the basis by which states’ regional and 
local jurisdictions would designate trauma centres based on 
their level of capability. This in turn provided a rationale for 
the development of trauma systems, which linked various 
levels of trauma centres with prehospital treatment and 
communication systems. 

Through the early 1980s there was slowly increasing 
focus on trauma by academic surgical departments, but it 
was by no means widespread. In the mid-1980s trauma 
system development came under economic pressure as a 
result of managed care organizations, unfavourable changes 
in reimbursement and a diminishing federal focus on 
developing emergency care. Hospitals became less enam- 
oured with the idea of being a trauma centre when a new 
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breed of hospital administrators, armed with basic mathe- 
matical skills, frowned at trauma care because it was not 
profitable. After 6years of effort, |trauma systems were 
reinvigorated when the Trauma Systems and Development 
Act was passed by Congress; this provided funds for states to 
coordinate, develop and improve théir trauma systems and 
thus trauma centres®. Since then the/ number of states with 
trauma systems has increased across the country; by 1998 
there were 43 states with some level of organized trauma 
system, 35 of which use ACS standatds or state-developed 
standards based on the ACS guidelines for designation of 
trauma centres. About 450 of the 6000 or so hospitals with 
emergency departments now call themselves trauma 
centres. | 

Also in the 1990s, advocates of trauma care began to take a 
more broad-based epidemiological view of injury and to 
recognize that the structure of trauma systems configured 
for populous coastal states would not be similarly effective 
for rural areas. A new level of trauma centre was born, and 
the necessary resources and commitment were defined for 
rural and remote hospitals, as well ja how this care level 
should relate to the other echelons within the system. This 
helped fuel the concept of the ‘inclusive trauma system’ 
which envisaged all levels of trauma centres and non- 
trauma~-centre hospitals in one ‘system’ of care. Unfortu- 
nately, the notion of ‘surgical leadership’ has less credibility 
in this broader domain than in the trauma centre. 

Despite nearly 30 years of effort td ensure the establish- 
ment of trauma centres and trauma|systems in the USA, 
their effectiveness remains to be! proven. In 1998 a 
conference of experts reviewed the status of such systems 
and the supporting science validating their existence. 
Briefly, their discussions can be arized as follows. 
(1) By concentrating on improved timely care of the 5-7 per 
cent of patients at increased risk of death, trauma centres 
have improved the survival of this group of patients and are 
close to eliminating preventable injury deaths in mature 
systems of trauma care. (2) Organized systems of trauma 





care probably affect the outcome 
threatening injuries beneficially, an 
should be expanded wherever necess 

Most experts agree that trauma c 


f complex non-life- 
(3) trauma systems 


ntres have improved 


the treatment and outcome for patients with severe and 
multiple injuries. By concentrating such patients in a 
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limited number of facilities, complex multidisciplinary care 
is delivered with a level of skill and quality that is only 
achievable through high-volume repetition. Centres such as 
Herman Hospital ın Houston, the Elvis Presley Memorial 
Hospital, Memphis University of Tennessee, and the Shock 
‘Trauma Center at the University of Maryland in Baltimore 
are some of the very few centres in the USA that admit close 
to 1000 patients per year with Injury Severity Scores of 
greater than 15. It is also likely that much of the improved 
trauma care in the USA results from the ATLS course which 
has been provided to over 200 000 physicians over the past 
20 years, as well as contemporary efforts to ensure adequate 
exposure to a structured approach to trauma care as part of 
surgical training programmes. 

One thing that has become abundantly clear, as countries 
throughout the world have identified problems with the 
effective matching of patient needs and resources, is that 
health care models for providing trauma care must be 
developed locally. Population density, the epidemiology of 
injury, general health status of the population, age and other 
demographic characteristics are all important in defining 
the issues and challenges of effective trauma care delivery. 
The trauma centre is the cornerstone of effective systems, 
but the specific ingredients of the centre will vary from 
country to country. Outcome studies remain a major 
scientific challenge and a view from the UK that trauma 
centres are ‘over-priced, over-valued and over there’ is not 
enurely irrational. However, sucking a trauma centre in 
Stoke-on-Trent, failing to knit a delivery system around it, 
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and ending up with a preventable death rate equivalent to 
that of a non-system in the USA is not the way to prove or 
refute the value of legitimate attempts to match patient need 
effectively to locally available resources in a timely and 
accountable fashion. 

Today’s biggest problem is the training of physicians to 
provide care for those with injuries which threaten life and 
limb when so Httle opportunity exists for skill development 
and sustainment. Perhaps it is time for the virtual trauma 
care training program. 
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Trauma centres: a British perspective 


R. Earlam 
Royal London Hospital, Whitechapel, London E1 1BB, UK 


What do the words mean? Is a trauma centre a specific 
building; is ıt trauma care or is it a system of care for all 
trauma? A proper system will deal with (1) prevention of 
accidents, (2) emergency and subsequent hospital treat- 
ment, and (3) rehabilitation. Injury has always existed; there 
is rarely anything totally new. In Liverpool, Hugh Owen 
` Thomas brought his bone-setting skills from North Wales 
into the centre; Robert Jones brought the injured labourers 
building the Manchester Ship Canal by train to Liverpool, 
but there were no specific hospitals for trauma in the 19th 
century. After the Second World War, the Birmingham 
Accident Hospital founded by Gissane was a Victorian 
institution utilized for emergency care for the injured, but it 
bas now been destroyed. So the UK has no specialist trauma 
centre in a special building such as the Cowley Shock 
Trauma centre in Baltimore, nor does it have a system like 
that of the USA described by Howard Champion. What 
should we do? One suggestion is to build 25 trauma centres. 

Each country must develop its own systems based on the 
hospitals and organization that currently exist'. When there 
is chaos the usual reason is historical, and so it is with 
hospitals ın the UK. The present population is about 50 
million and there are about 200 health districts (population 
250000) with 250 hospitals (district general hospitals 
serving a population of 200 000 each). Formerly there were 
counties each with a county town and these correlated well 
with a diocese, cathedral and bishop, which explains 
hospitals in county towns. This was satisfactory for a 
population of 10 million in 1815 at the end of the 
Napoleonic War, but by the First World War the industrial 
revolution had provided sustenance for 45 million and new 
cities such as Birmingham had developed. Luckily, Florence 
Nightingale and Waterhouse built a huge chain of hospitals 
during the'reign of Queen Victoria (1837-1901). This is our 
legacy from the 19th century which is the basis of our 
districts and their hospitals; they provide acute emergency 
care for the present population of 50 million. There are 
plans to reduce the numbers of districts and district general 
hospitals. 

How do new services arise? In general there has been a 
relatively fast response to the demand for new specialist 
skills, such as cardiac, pulmonary and plastic surgery and 
neurosurgery, but their buildings have usually been 
separated by miles from the old hospitals. I discussed this 
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once with Sir Francis Avery Jones, the founder of modern 
gastroenterology with a unit at the Central Middlesex 
Hospital, and he confirmed that such development would 
have been impossible in a teaching hpspital setting. Should 
trauma centres then be in separate buildings, with separate 
staff, away from other acute and injury services? The answer 
is surely no. As a general strategy for the future, all those 
specialties, designated in the UK as regional specialties, 
should be brought back into the eel hospital system. That 
means about 50 neurosurgical units must be rationalized in 
the correct place. 

What are the essentials of a trauma centre? The first is 
that any centre (by whatever definition) must fit into the 


local regional organization for care o 
emergencies, both medical and sur 


the injured and other 


ical, because that will 


utilize the extra facilities to best advantage. Other essentials 


may be subdivided into places (buil 


ings and equipment), 


people (doctors, nurses and other personnel) and organiza- 
tion. The place need not be a brand jnew separate hospital 
but the chosen hospital must have all the new acute facilities 
plus neurosurgery, plastic surgery, and maxillofacial and 
cardiothoracic surgery. A large intensive care unit and its 
accompanying anaesthetists are essentials. In the UK at the 
end of the 20th century, there are dye than ten centres 
where such facilities exist on a single/site. 

What goes on at the Royal London Hospital? It remains 
as a university hospital combined with St Bartholomew’s 
and has neurosurgery, plastic surgery, a dental school with 
maxillofacial surgeons, cardiothoracic surgery and haema- 
tology, all as regional specialties. Itlis not a dedicated or 
exclusive trauma centre because officially none exists in the 
UK. However, it has upgraded itself by its own volition and 
initially against the wishes of the administration. Details of 
this trauma care system can be found in a recently published 
book’. There is a helipad on the roof i a helicopter under 
the control of the London Ambulance Service (LAS) which 
responds to between zero and four calls per day, tnaged by 
the control room from the 2000 calls received every 24h. It 
celebrated 10000 sorties and its tenth anniversary on 10 
December 1998. Initially funded by the Daily Express 
newspaper under Lord Stevens, which paid for the 
helicopter and its running costs for 5 years, the helicopter 
is now owned by Richard Branson and the costs are paid for 
by the government. The population served is about 10 
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million ın the LAS controlled area, roughly within the circle 
of the M25 motorway. About 1300 sorties are made each 
year; about 250 cases come to the Royal London Hospital 
and a similar number is taken to other hospitals. 

This development of trauma care at the Royal London 
Hospital was essentially achieved bya reverse take over. The 
subspecialty was shunted backwards into a staid university 
hospital, forcing those with specialist slalls to look after the 
haphazard severely injured patients requiring surgery, 
usually at an inconvenient time. Is this concept of a reverse 

` take over applicable to other centres? Its advantages are that 
it is good for the patient, actually helpful to the specialized 
unit, and cheaper than other solutions for the government. 
In the Royal London Hospital there was a concomitant 
rebuilding of the Accident and Emergency Department 
because during the previous 10 years concentration of such 
services by hub and spoke development had increased 
demand. The emergency room was planned with four bays 
fully equipped with anaesthetic instruments, which can also 
service other surgical and medical emergencies. Above all, 
the imaging equipment was upgraded by an overhead 
radiography machine in the emergency room and a major 
battle lasting 2 years was won for a fast spiral computed 
tomography scanner to be placed in the Accident and 
Emergency Department. A rerun of this triumph is 
progressing now to obtain magnetic resonance imaging 
equipment on a similar basis. The concept is to move 
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consultants to the patient in the emergency room; the 
essential consultant radiologist must move with his or her 
heavy equipment to be as near to the patient as possible. 
Proximity and speed are paramount. 

What is the future for the UK? Good trauma care 
depends on improving each link of the life-saving chain to 
avoid breakages. Central government might designate 25 
centres, but that will prove useless unless neurosurgery is 
placed physically in the middle and a dedicated local team 
takes the initiative. Trauma centres must be allowed to 
evolve; each centre (whatever the number) will have its 
problems. For example Leeds now has a superb new helipad 
based at one central hospital, but both Leeds and Oxford 
have the problem of integraung two major hospitals 
(separate because of history). The enthusiasts should study 
every system in the UK (Stoke on Trent, Hull and Preston), 
the USA and elsewhere, along with the helicopter systems of 
Germany and Switzerland. With luck, local enthusiasm will 
combine with central government agreement to produce 
better trauma care systems for the whole nation. 
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| Clinical dilemma j 


A parathyroid adenoma cannot be found during neck 
exploration of a patient with presumed primary 


hyperparathyroidism 


How should tbis problem be tackled? Profesor Matthias 
Rothmund of Philips-Universitat Marburg replies. 


Neck exploration for primary hyperparathyroidism is 
usually a straightforward procedure that takes less than 
60 min. Occasionally, however, these procedures can take 
much longer because the solitary parathyroid adenoma 
(which can be expected in 80-90 per cent of cases) cannot be 
found in one of the usual positions. At such times most 
surgeons experience a spectrum of emotions: initially there 
is a routine attitude accompanied by optimism and self 
confidence; after an hour or so this is replaced by doubts and 
increasing depression; during the third hour by a ‘fata 
morgana’ phase when almost every tissue encountered is 
considered as possible parathyroid; and finally by relief 
when the tumour is found. A leisurely climate then 
supervenes in the operating theatre, with the surgeon 
telling jokes or anecdotes to nurses and anaesthetists. The 
pivotal message of this short article is that, while one cannot 
avoid such emotions, the operation should be dominated by 
a step by step systematic search. 

Such a situation was encountered recently in a 30-year- 
old man who had had two episodes of kidney stones that led 
to the diagnosis of primary hyperparathyroidism, con- 
firmed by repeated serum calcium estimations (between 2-8 
and 3-0 mmol/l) and a raised level of intact parathyroid 
hormone. Ultrasonography, the only localizing investiga- 
tion used before primary operations, was negative and 
bilateral neck exploration was started (which 1s still the 
routine in this institution). 

As in many patients in 1odine-deficient Germany the 
patient had multiple nodules in both lobes of the thyroid, 
which made the operation more difficult. Despite this, on 
one side two normal glands were identified quickly and 
easily, but a search for almost 1 h on the other side did not 
reveal any parathyroid tissue. In this situation one should 
take advantage of the best localizing assistance ın para- 
thyroid disease, namely a thorough knowledge of the 
embryology and surgical anatomy of the parathyroid 
glands. This knowledge can be condensed into a few rules 
that a surgeon should keep in mind. 

The first rule is that the majority of parathyroid glands are 
located within a 1-2-cm circle around the intersection of the 
inferior thyroid artery and the recurrent laryngeal nerve; the 
upper gland is situated cephalad to the artery and dorsal 
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with respect to the nerve, and the lower gland lies caudal to 
the artery and ventral to the nerve’. In the above patient the 
first rule was respected but, despite this, no tumour or 
normal gland was found. 

In such a situation the second rule has to be remembered. 
This is the rule of symmetry: it can be assumed that the 
glands on one side are located similatly to the ones on the 
other side. 

The second rule did not help in this case and so the third 
rule was brought to bear. Ifthe upper gland is not situated as 
in rule one, it might be displaced Sne and caudally 
to lie beside the oesophagus, just in front of the vertebral 
column, having slipped underneath| the inferior thyroid 
artery; it might be traced along its vascular pedicle arising 
from an upper branch of this artery. Ifsuch an upper gland is 
the adenoma, it may be located as caudally as the posterior 
mediastinum. If a lower gland is not in its usual place, one 
should look for it below the lower thyroid pole in the so- 
called thyrothymic ligament or in the thymus itself. The 
thymus can be mobilized easily out of the anterior 
mediastinum into the operative field! In this patient both 
sites had been explored meticulously, the thymus was 
completely extracted, mobilizing it bluntly from above, but 
no parathyroid tumour or normal gland was found. 

It was then necessary to look for an upper gland in an 
unusual position. The upper thyrojd vessels should be 
divided between ligatures to mobilize|the upper pole of the 
thyroid. In this patient a normal gland was found between 
the larynx and the upper pole of the thyroid which had the 
typical appearance ofa parathyroid gland, and so biopsy and 
frozen section were not carried out. (No biopsy was done on 
the two normal glands found earlier on the other side as a 
biopsy from a normal gland should jonly be taken if the 
surgeon is in doubt about the tissue really being parathyr- 
oid.) If this manoeuvre is not successful, a search in the 
retropharyngeal or retro-oesophageal space should be 
carried out. This is helpful in about 1 per cent of cases!. It 
was now clear that a lower gland should be sought. The 
lower glands are more variable in position than the upper 
ones, and may be situated in the carotid sheath if not found 
in one of the locations already described. The carotid sheath 
should be opened and the carotid artery, jugular vein and 
vagus nerve mobilized in the hope of finding the adenoma. 

The fourth rule to be emphasized js that, according to 
embryology, the lower parathyroid gland may be high up in 
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the neck, above the upper thyroid pole and medial to the 
carotid sheath, and as high as the submandibular gland. The 
reason for this is that the lower glands arise from the third 
pharyngeal pouch, whereas the upper glands stem from the 
fourth pharyngeal pouch. During embryogenesis the lower 
glands pass the upper glands on their way down to their 
normal positions near the lower pole of the thyroid. Rarely 
an upper gland does not descend and stays near its origin’. 
In this patient a tumour more than 1cm in diameter 
weighing 0-9 ¢ was finally found, in a position near the 
submandibular gland and about 2-3 cm above the upper 
pole of the thyroid. 

If the tumour had not been found in this rostral position, 
the final step would have been to explore the thyroid gland. 
It is likely that most ‘intrathyroidal’ parathyroid tumours 
are not truly intrathyroidal but hidden in a valley between 
two thyroid nodules. In the important post-mortem study 
of more than 500 patients by Akerstrém etal.' only 0-2 per 
cent ofall glands were truly intrathyroidal. In my experience 
of more than 1000 parathyroid operations I have encoun- 
tered such a gland only three times. In a primary operation, 
resection of the thyroid gland has therefore not been carried 
out during the past 10 years. Intraoperative ultrasono- 
graphy of the thyroid may be helpful, but this is only so if 
there is no multinodular goitre. 
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In summary, a systematic exploration using these rules in 
a step by step fashion is helpful in finding parathyroid 
tumours located in unusual positions. During reoperations 
most missed parathyroid tumours are found in the neck and 
usually in a posterior position. I believe that if these glands 
were called ‘retrothyroid’ instead of ‘parathyroid’ (the 
meaning of the latter of these Greek-derived words being 
‘beside the thyroid’) surgeons would look more often in the 
appropriate area. In the present case the rule of the 
radiologist Jahn Doppman, an expert in localization of 
endocrine tumours, had its worth proven: ‘If you are an 
experienced parathyroid surgeon and are not able to find a 
tumour, you cannot look high enough’. 

M. Rothmund 

Allgemeinchtrarg 
Kiinikum der Philsps-Universitat Marburg 
Baldingerstrafse 
35043 Marburg 
Germany 
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Multimodal therapy for squamous carcinoma of the 


oesophagus 
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Background: The results of surgical treatment for oesophageal squamous cell cancer have improved over 
recent decades, but the long-term prognosis for patients with tumours of stage I] or higher is still unsatis~ 
factory. While uncontrolled series of adjuvant or neoadjuvant treatment have reported favourable survival 
rates, the true benefit of multimodal treatment can be determined only by randomized controlled trials. 
Methods: The literature was searched for prospective randomized controlled trials (PRCTs) examining 
the effect of neoadjuvant or adjuvant treatment on the long-term survival of patients with squamous cell 
cancer of the oesophagus. 

Results: More than 30 PRCTs studying multimodal treatment concepts aimed at improving the prog- 
nosis of squamous cell carcinoma of the oesophagus were identified. These trials have not documented 
improved survival by adjuvant radiotherapy or chemotherapy. Following neoadjuvant radiotherapy or 
chemotherapy (or a combination of both), resectability of squamous cell carcinoma is not increased, the 
postoperative mortality rate appears to be higher and survival is not prolonged. 

Conclusion: Past multimodality protocols have not improved the prognosis of squamous carcinoma of 
the oesophagus. Careful design and reporting, together with strict control of surgical procedures, should 
allow more meaningful analysis of future multimodal treatment studies. At present, neoadjuvant or adju- 


vant treatment cannot be recommended outside such clinical protocols. 


Paper accepted 23 February 1999 


Introduction 


Remarkable progress has been documented over recent 
decades with respect to the surgical treatment of squamous 
cell carcinoma of the oesophagus'*. An operative mortality 
rate of 40 per cent’ has now been reduced to less than 10 per 
cent in expert centres. Still, the need to improve long-term 
survival, particularly for those with locally advanced 
tumours, is obvious (Table 1)**. In recent years reports of 
improved survival have called attention to multimodal 
treatment of oesophageal carcinoma; enthusiasm has led 
some to speculate that surgical treatment might be aban- 
doned altogether. This review examines the current evidence 
for adjuvant and neoadjuvant multimodal treatment of 
squamous cell carcinoma of the oesophagus as determined 
by prospective randomized controlled trials (PRCT). It 
attempts also to identify future lines of research. 


Methods 


PRCTs addressing adjuvant or neoadjuvant therapy of 
squamous cell carcinoma of the oesophagus were identified 
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from databases such as Medline, trom congress pr 









and from reference lists of the pertinent literar 
trials published with an English or German z 
considered. Reports combining both squamous cell cancer 
and adenocarcinoma were included in the 
majority of tumours were squamous cell can 


ysis if the 
ATION 
of the two entities was attempted. Studies mg 
adenocarcinoma alone were excluded. Information about 
trials still in progress was obtained from various sources 
including Internet sites and personal communication. No 





trial was excluded because of a potentially flawed r 


incomplete presentation of results’. 


Adjuvant radiotherapy 

Adjuvant radiotherapy was initially added to surgical 
treatment of oesophageal carcinoma, because the tumour 
often recurred locally. A total of six trials examined 





postoperative radiotherapy, the earliest beginning to accrue 

à è P rep -iS r an 4 
patients in the late 1960s (Table 2) ®t", Five trials compared 
surgery alone with surgery plus postoperative radiotherapy 


of 43-56 Gy. None of these trials observed a survival benefit 
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Table1 Long-term prognosis associated with squamous cell carcinoma of the oesophagus 





Values in parentheses are percentages 


Table2 Postoperative radiotherapy for oesophageal carcinoma: prospective randomized controlled trials 


Surgery 

= Surgery + cisplatinum 
= +vindesines =o 
Surgery +50 Gy 





ns, Not significant 
for patients receiving adjuvant treatment. Two trials difference in survival when postoperative radiotherapy 


compared adjuvant radiotherapy with adjuvant chemother- was given at 50 Gy"*, while the other claimed a significant 
apy plus cisplatinum and vindesine. One found no survival benefit for postoperative chemotherapy versus 


British Journal of Surgery 1999, 86, 727-739 www.bjs.co.uk © 1999 Blackwell Science Led 


T. Lehnert * Squamous carcinoma of the oesophagus 


ad 
see 


Table3 Postoperative chemotherapy for oesophageal carcinoma: prospective randomized controlled trials 







n Treatment. s 


-+ cisplatinum 
- Surgery +50 Gy 


+cisplatinum 





a ao 





Surgery +vindesine 


z “Median i Survival rate (2%) ee x 
a 
_ (months) tyear 






; 2years ‘years ee 


JEOG, Japanese Esophageal Oncology Group; 5-FU, 5-fluorouracil; n.s., not significant 


Table4 Preoperative radiotherapy for oesophageal carcinoma: prospective randomized controlled trials with untreated control gr 


Gog 








*30-day mortality rate; thospital mortality rate; ftrial stopped because of low accrual. EORTC, European Orgamsation for Research on Treatment of 


Cancer; n.s., not significant 


30-Gy radiotherapy. The results of this latter small trial are 
available only in abstract form; there were only 12 patients 
in each arm'ô, possibly representing a subgroup of patients 
from larger studies by the Japanese Esophageal Oncology 
Group'’. Two successive studies performed in Hong Kong 
both observed that patients treated with adjuvant radio- 
therapy had a shorter survival than those receiving no 
adjuvant treatment}. By and large, no benefit from 
postoperative radiotherapy could be established and this 
treatment has now been abandoned for squamous cell 
carcinoma of the oesophagus. 

A particular form of postresectional radiotherapy is 
intraoperative radiotherapy (TORT). This has also been 
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applied to oesophageal carcinoma, and differen 





doses have been examined ina randomized fashion. Jt seer 
that single TORT doses of 25 Gy caused tracheal damage in 
almost 30 per cent of patients! . Since those receiving 
IORT were not compared to untreated controls, its effect 
on local recurrence rates and long-term survival in 
oesophageal cancer remains unknown. 


Adjuvant biological response modifiers 


Biological response modifiers such as levamisole, 4 YK-F32, 
Bacillus Calmette-Guerin or protein-bound polysaccharide 
K (PSK) have been used in the adjuvant treatment of 
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Table5 Preoperative radiotherapy for oesophageal carcinoma: other prospective randomized controlled trials 











Study period Treatment 





“Reference 
“fizuka etal JEOG 1982-1983 30Gy+súrgery. 
a E a 4246y p 
Surgery +50Gy 
-55Gy+surgery 
< Cisplatinum—bleomycin— 
ie Ses Nindesine + surgery 
Sischy et al? EST 1282. dO Gy + surgery 
40 Gy + 5-fluorouracil— 
mitomycin C + surgery 
‘Zhao etal China 1989-1993 40 Gy/4 weeks + surgery 
ze 40 Gy/2. weeks + surgery 








“30-day mortality rate. JEOG, Japanese Esophageal Oncology Group; MSKCC, Memorial Sloan-Kettering Cancer Center; n.s., not significant 


Table6 Preoperative chemotherapy for oesophageal carcinoma: prospective randomized controlled trials 


~ Location Accrual x 





















Reference or study period Treatment 
Roth'ef al". “USA 1982-1986. Surgery alone 
= < o > < Gisplatinum-bleomycin- 
pos vindesine+surgey = oo 
Nygaard ~-. -Scandin- 1983-1986. Surgery alone 
etal avian oe = 
aye : Cisplatinum-bleomycin -50 
sees asuy ooo Po 
Schlag’ Germany = Surgery alone Ga 8 
Be §-FU-cisplatinum “ QATE 5S 
aa fee -+ surgery eines A ee 
Maipang Thailand 1988-1990 Surgery alone ge ae UA 36 ns. 
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*30-day mortality rate; thospital mortality rate; frandomized + non-randomized patients. MSKCC, Memorial Sloan-Kettering Cancer Center; 
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gastrointestinal carcinoma to enhance the immunological 
response to tumour cells. The mechanism of action of these 
substances is not well understood. However, some rando- 
mized trials have reported that use of such modifiers was 
associated with significantly improved survival'*~°. 

In a Japanese study 187 patients with operable oesopha- 
geal carcinoma were randomized to four treatment arms: 
postoperative radiotherapy (40 Gy before operation plus at 
least 20 Gy after operation) or radiochemotherapy (radio- 
therapy plus bleomycin or pepleomycin followed by the oral 
5-fluorouracil (5-FU) analogue futraful), each with or 
without the biological response modifier PSK*!??. The 
5-year survival rate ranged from 29 to 42 per cent across the 
four study arms and no significant advantage was noted for 
any of the treatment groups. Nevertheless, regression 
analysis indicated that PSK treatment was the most 
significant factor correlating with survival. 


Adjuvant chemotherapy 


Chemotherapy was added after surgery as a response to the 
concept of oesophageal cancer as a systemic disease. Only a 
few randomized trials have studied such treatment, 
combining cisplatinum with 5-FU or vindesine 
(Table 3)°3*_ It appears from two fully published 
randomized trials that postoperative chemotherapy does 
not prolong survival in patients undergoing curative 
resection compared with a group not receiving adjuvant 
chemotherapy. 


Neoadjuvant radiotherapy 


Preoperative or neoadjuvant therapy may be expected to 
reduce tumour size and so improve resectability. It should 
also devitalize tumour cells and minimize the risk of 
intraoperative spillage and seeding of viable tumour cells. 
Finally, the preoperative use of additive treatment is 
attractive because its effectiveness can be studied histo- 
pathologically. However, concern exists about the 
morbidity and mortality associated with neoadjuvant 
treatment and the potential immunosuppression resulting 
from radiotherapy or chemotherapy. 

The concept of neoadjuvant therapy for oesophageal 
squamous cell cancer is certainly not new. Preoperative 
radiotherapy of 20-55 Gy was studied in randomized trials 
as early as 1968 (Tables 4 and 5)'°?*-**, Some studies 
observed that resectability was slightly higher in patients 
treated with preoperative radiotherapy than in untreated 
patients”? while others reported the opposite”®, but 
these differences were not significant. The treatment- 
related mortality rate of patients receiving preoperative 
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radiotherapy was often higher than that of p: 
by oesophageal resection alone, and has e 
cent in a number of trials'??*~°. 

compared with that in patients not receiving i 
radiotherapy has been reported from randomized tri 








No survival benefit 





yg neoa 





HUY. 





ia 


indeed some studies recorded a slight reduction in ove 








survival has been demonstrated by randomized trials in the 


past (Table 4) and no current trial has chosen to test 
preoperative radiotherapy again. 
Neoadjuvant chemotherapy 


Preoperative chemotherapy appeared more promising than 
preoperative radiotherapy since its effect is systemie rather 
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significant increase in median survival after preoperanve 
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report of this study is awaited. No survival henefi 
with that in patients treated by surgery alene has been 
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Neoadjuvant radiochemotherapy 


To take advantage of the local effect of radiotherapy and the 
systemic and radiosensitizing effects of chemotherapy, both 
modalities have been combined as preoperative radio- 
chemotherapy. Although this concept is also by 
new?’ high expectations were recently raised b 
that a combination of preoperative radiothe: 
chemotherapy achieved a ‘complete’ histe 





apy and 








thological 


response in 20-30 per cent of patients with squamous cell 








cancer of the oesophagus”? and resulted in a 5-year survival 
rate exceeding 50 per cent for ‘complete’ responders 7°" 

Unfortunately, serious disadvantages of the neoadjuvant 
treatment concept currently preclude its wide application, 


£ 





It is important to recognize that non-responders fare even 
worse than untreated patients and that such potential non- 
responders cannot yet be identifed at the pretreatment 
stage. If generally applied, a significant number of patients 
would therefore experience the toxicity of neoadhoant 
radiochemotherapy without any benefit. It is also of note 
that the evaluation of response to neoadjuvant treatment 
still requires surgical resection of the oesophagus, together 
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Table? Preoperative radiochemotherapy for oesophageal carcinoma: prospective randomized controlled trials 
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with lymphadenectomy, for histopathological examination. 
Neither endoscopy nor computed tomography can deter- 
mine accurately which patient has developed a complete 
response at the end of radiochemotherapy. Endosonogra- 
phy, with a sensitivity of less than 20 per cent, is also not 
reliable for the diagnosis of complete response”. Even if a 
‘complete’ response is determined histopathologically, this 
does not imply that all viable tumour cells have been 
destroyed, since more than 40 per cent of presumed 
complete responders to neoadjuvant radiochemotherapy 
died within 3 years”. 

Despite the optimism relayed in reports of phase II 
studies, neoadjuvant combination radiochemotherapy 
obviously requires testing in randomized trials before it 
can be recommended as standard treatment. The first 
randomized trial to determine the potential benefit of 
neoadjuvant radiochemotherapy started in the late 1970s¥ 
and to date four studies have been fully reported (Table 7). 
Initially, the results of combined preoperative radiotherapy 
and chemotherapy were devastating, with the treatment- 
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related mortality rate exceeding 20 per cent”. More recent 
studies have recorded even higher treatment-related 
mortality rates of up to 24 per cent in those receiving 
neoadjuvant radiochemotherapy’ *. Although the toxicity of 
radiochemotherapy has been reduced over the years, the 
mortality rate in the neoadjuvant treatment arm (13 per 
cent) was still three times higher than that in the surgery 
alone group (4 per cent) even in the most recently reported 
European Organisation for Research on Treatment of 
Cancer (EORTC) trial, and this led to premature termina- 
tion of the study*”. Resectability, on the other hand, was not 
improved over that of untreated patients and long-term 
survival wes not significantly better than that of patients 
undergoing surgical treatment alone. 

A novel aspect was introduced when neoadjuvant radio- 
chemotherapy was combined with preoperative hyperther- 
mia given in several courses. In one randomized study this 
combination doubled the 3-year survival rate compared 
with neoadjuvant radiochemotherapy without hyperther- 
mia’. The resectability rate of 100 per cent and (appar- 
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ently) zero postoperative mortality are exceptional, how- 
ever, and will have to be confirmed by other groups. As a 
result no benefit from preoperative radiochemotherapy can 
presently be recognized from randomized trials and such 
treatment must still be regarded as experimental. 


Non-surgical treatment 


Although neither an immediate nor a long-term benefit of 
radiochemotherapy is evident in the neoadjuvant setting, 
this combination has been applied to potentially curable 
tumours without subsequent surgical resection. These trials 
allow clear recognition of side-effects and toxicity related to 
combined radiochemotherapy. In a randomized compar- 
ison of radiotherapy alone (64 Gy) versus radiochemother- 
apy without subsequent surgery, severe or life-threatening 
complications were observed in 44 and 20 per cent of 
patients respectively"'. Chemotherapy could not be com- 
pleted in 28 (46 per cent) of 61 patients and ten patients (16 
per cent) died during therapy. These patients were excluded 
from further analysis. The 2-year survival rate of 38 per cent 
after combined radiochemotherapy was significantly better 
than after radiotherapy with 64 Gy alone, but sufficient 
palliation was achieved in only one-half of the patients, since 
difficulty in swallowing was not improved in 40 per cent*!. 
Another randomized trial also compared radiochemother- 
apy with radiotherapy alone. The 2-year survival rate was 38 
per cent in both arms and the study did not detect a survival 
benefit in favour of the combined treatment”’. Instead, this 
report and Intergroup Trial 0122 confirmed the severe 
toxicity of combined radiochemotherapy in up to 72 per 
cent of patients; again, 13 per cent of patients died during 
the treatment period”. For patients with American Joint 
Committee on Cancer (AJCC) stage I disease, median 
survival was some 15 months after radiotherapy as well as 
after radiochemotherapy™, and both studies recorded local 
recurrence rates of up to 60 per cent*!**. Finally, one trial 
randomized patients to radiotherapy (45-53 Gy) alone or 
surgery alone. Median survival was 8 and 22 months 
respectively (P<0-001), and the 5-year survival rate after 
radiotherapy alone was only 7 per cent compared with 16 
per cent after surgery alone’. This randomized study 
therefore did not demonstrate any benefit from radio- 
therapy without additional surgical treatment. 


Past studies 


Assessment of the potential benefits from neoadjuvant 
radiotherapy or chemotherapy requires particularly careful 
reporting of methods and observations. Past trials have 
problems in this respect that are severe enough to preclude 
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meaningful analysis of multimodal therapy in some 
instances. 


Methods 


Statistical methods are generally ill described. The method 
of randomization and the numbers of patients projected to 
attain sufficient statistical power are mostly not reported. 


Clinical staging 


Many of the randomized studies testing neoadjuvant 
treatment obviously could not provide diligent pretreat- 
ment studies of local tumour infiltration and lymph node 
metastases. There is some uncertainty, therefore, as to 
whether randomization achieved a truly equal distribution 
of tumour stages between study arms, while any imbalance 
of tumour stages documented by histopathological staging 
could be explained by the effects of neoadjuvant treatment. 


Surgical treatment 


One of the most striking features of past randomized trials 1s 
the wide variation of operative results. The resectability rate 
ranges from 66 per cent? to 95 per cent or more?®”*’, the 
perioperative mortality rate from 4 per cent? to 23 per 
cent”? and the 5-year survival rate from 9 per cent”® to 45 
per cent”*. Such wide differences in surgical treatment alone 
may be due to different inclusion criteria or may result from 
the application of different definitions (e.g. hospital 
mortality versus 30-day mortality). 

However, it is also possible that variations in surgical 
concepts and techniques contributed to the different 
outcome of operative treatment in different studies. When 
results of randomized trials are compared to those of more 
recent consecutive series from experienced centres (Table 1) 
it seems that optimal surgical results were not achieved in 
some of the randomized trials. Indeed, surgical techniques 
and concepts are often poorly described in randomized 
trials evaluating multimodal treatment. Simple information 
is not provided, such as the extent of oesophageal resection 
(total versus subtotal), the route of access (transhiatal or 
transthoracic), the type of dissection (blunt or radical en 
bloc), the extent of lymphadenectomy (none versus two- or 
three-field), the level of the anastomosis (intrathoracic 
versus cervical) and other technical features concerning 
reconstruction, antibiotic therapy, general risk factors and 
so on. The description of surgical treatment is occasionally 
limited to the meagre statement that the oesophagus (or 
part thereof) was removed, although a number of surgical 
techniques and concepts have been compared in rando- 
mized trials. Only a few, such as the EORTC study™, credit 
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the importance of surgical concepts by recommending a 
two-field lymphadenectomy in the study protocol. 
Whether two-field lymphadenectomy was indeed per- 
formed remains uncertain. This information 1s important, 
since the precision of prognostic staging depends on the 
number of lymph nodes examined***. The Union Inter- 
nacional Contra la Cancrum (UICC) staging manual*” 
requires that in the tumour node metastasis (TNM) 
classification at least six lymph nodes be examined before 
patients are classified as No. Since none of the fully 
published studies provides information on the extent and 
yield of lymphadenectomy, the accuracy of postoperative 
staging is unclear. 


Definitions and reporting 


Comparison between trials and evaluation of adjuvant or 
neoadjuvant treatment are further complicated by varia- 
tions in study endpoints and incomplete reporting. These 
aspects are particularly important in neoadjuvant treatment 
studies. Calculation of resectability ‘rates, for example, 
varies greatly depending on which patients are entered in 
the denominator. Deterioration of patients’ general condi- 
tion, tumour progression or refusal of further therapy 
precluded surgical tumour resection in up to 40 per cent of 
patients. Only 82 (44 per cent) of 186 patients with clinical 
Tı-2 tumours were fit to undergo potentially curative 
tumour resection in one study’®. Clearly, all calculations 
must be performed on an imtention-to-treat basis and 
patients dying during the neoadjuvant treatment period or 
those unwilling or unable to undergo surgical treatment at 
the end of neoadjuvant treatment must not be excluded. 

Morbidity and mortality associated with preoperative 
therapy may affect overall treatment results. Unfortunately, 
some reports do not provide a detailed analysis of morbidity 
related to preoperative therapy” and other trials only 
report patients undergoing complete treatment including 
tumour resection*!; this again may cause underestimation 
of the morbidity from preoperative treatment. Mortality 
figures are also not reported uniformly. In neoadjuvant 
studies, overall treatment-related hospital mortality should 
be reported. Reporting 30-day mortality is rather mean- 
ingless today. Also, patients dying during the preoperative 
treatment period should be clearly identified and must be 
included when mortality is reported. Again, an intention- 
to-treat analysis is mandatory. 

When survival rates are reported, it is sometimes unclear 
which patients were included in the analysis, and it even 
appears that postoperative deaths have been excluded from 
survival analysis in some studies*®. Clearly, survival must be 
reported for all randomized patients irrespective of whether 
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they completed treatment or not. Another problem exists in 
the definition and handling of patients receiving palliative 
treatment. Different definitions of potentially curative and 
non-curative operations preclude satisfactory comparison 
between trials. Occasionally patients with positive lymph 
nodes are considered as palliatively treated even if all 
macroscopic tumour has been resected and margins are 
clear?” 1>, As a consequence, UICC stages Ib and higher 
are not considered curable. This probably represents a 
misconception, because one in four patients with UICC 
stage IIb and one in ten with UICC stage III are alive after 
more than Syears (Table 1). Exclusion of patients with 
residual tumour may also introduce bias, because the 
survival of palliatively operated patients has been worse 
after preoperative radiotherapy than after undergoim, 
palliative operation without neoadjuvant radiotherapy’*”®. 

To avoid such potential sources of bias, resectability, 
morbidity, mortality and survival must be calculated for all 
randomized patients on an intention-to-treat basis, irre- 
spective of whether surgical treatment is considered 
potentially curative ar palliative. Guidelines to improve 
the reporting of randomized clinical trials are available and 
worthy of consideration*®®*”. 


Current studies 


At least 12 randomized studies evaluating neoadjuvant or 
adjuvant treatment for carcinoma of the oesophagus have 
been announced or are presently underway, the majority 
carrying an untreated surgical control group (Table 8). 
Larger patient numbers will allow the detection of smaller 
differences and most protocols provide guidelines for 
surgical treatment, in particular with respect to lymphade- 
nectomy. Nevertheless, a number of problems that may 
potentially interfere with the future interpretation of the 
trials’ results are already recognizable. 

Clinical staging is still inaccurate. Even though endoso- 
nography ıs superior to computed tomography in the 
determination of T classification and is now widely 
available, it still does not allow precise diagnosis of 
perioesophageal lymph node metastases”®. Interpretation 
of histopathological findings in the neoadjuvant treatment 
group will, by the nature of the study, be difficult. Any 
pretreatment overstaging may be interpreted as down- 
staging due to neoadjuvant treatment, whereas pretreat- 
ment understaging may be interpreted as tumour 
progression during neoadjuvant therapy. Another problem 
may arise from the failure to stratify for tumour histology, 
because there is little evidence that squamous cell cancer 
and adenocarcinoma of the oesophagus share identical 
tumour biology. Furthermore, the majority of trials have 
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Table8 Current and future prospective randomized controlled trials of neoadjuvant or adjuvant therapy for oesoph 
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“identification ‘Stage 





_ CNR-012809 





TNM, tumour node metastasis; 3-FU, 5-fluorouracil; FA, folinic acid 


elected to test variations of treatment components that have 
failed in the past and no entirely new concept is being 
examined (Table 8). 

Itis remarkable that some studies include treatment arms 
without surgical therapy. Because the preoperative distinc- 
tion between T and T; lesions, as well as recognition of 
lymph node metastasis, is still unreliable, this will result in 
some patients with stage Ha or Hb tumours foregoing 
potentially curative resection. However, these diagnostic 
and therapeutic shortcomings will never be discovered and 
documented, because tumours in the no-surgery arm will 
not undergo histopathological evaluation. Since no survival 
benefit has ever been documented for neoadjuvant treat- 
ment, it seems premature to abandon the resection of 
potentially curable squamous cell carcinoma. 


Future studies 


It is germane to the planning of future protocols that 
hypotheses are developed in a stepwise and logical fashion. 
This did not receive proper attention in the past; early 
randomized trials omitted an untreated control group and 
compared neoadjuvant radiochemotherapy with neoadju- 
vant radiotherapy**"**, although no benefit from neoadju- 
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randomized trial has recently reported improved survival 
rates following extended cervical (three 
nectomy”’. Although these results have nor yet been 
reproduced by a confirmatory trial, the observations 
indicate that the extent of surgical resection may indeed 
bear on long-term survival, Future protocols should define 
precisely the extent of oesophageal resection and lympha- 

denectomy, and adherence to the protocol should be 
monitored by diligent histopathological evaluation of 
surgical specimens. Unless uniform surgical therapy within 
a trial testing multimodal therapy is assured, any effort to 
determine which chemotherapy (drug combination, do- 


field) lymphade- 


sage, duration), which radiotherapy (total dosage and 


fractionation) and which time sequence of surgery, che- 
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motherapy and radiotherapy is most effective will be 
rendered futile. 

Entry criteria for future randomized studies may be 
extended to include the expertise of participating centres. 
Treatment of squamous cell cancer of the oesophagus 
represents a complex therapy provided by a team of 
surgeons, anaesthetists, physiotherapists and intensive care 
personnel. Fortunately, the disease is not very common and 
this allows treatment to be allocated to centres with a 
particular interest in such work in order to reproduce the 
good results reported in the specialist literature. Minimum 
requirements should be defined for centres wishing to 
participate in randomized trials evaluating multimodal 
treatments to guarantee high treatment standards. Such a 
procedure has been applied successfully in the Asympto- 
matic Carotid Artery Stenosis Study of carotid endarter- 
ectomy for asymptomatic carotid stenosis; the protocol 
required individual surgeons to meet defined standards 
regarding postoperative mortality and stroke rate before 
they were allowed to participate in the study. It may be wise 
to choose a similar approach for studies of oesophageal 
carcinoma. Without careful control of the structural and 
procedural quality of surgical treatment, a meaningful 
evaluation of complementary radiotherapy or chemother- 
apy will not be possible and the ethical justification of a 
randomized trial would be in jeopardy. 

Once optimal surgical treatment is provided, new and 
potentially more powerful treatment concepts could be 
examined, building on observations from phase H and IH 
studies. Using hyperfractionation of radiotherapy and 
modified chemotherapy (folate, paclitaxel, etoposide, tax- 
anes) some protocols have reported complete response rates 
of over 50 per cent®!“*. To increase the efficacy of 
neoadjuvant radiochemotherapy, local hyperthermia has 
been applied as an additional modality™®. The resulting 
improvement in the 5-year survival rate from 35 to 50 per 
cent without associated perioperative mortality appears 
promising” , but requires rigorous testing. Other treatment 
combinations with lower toxicity need to be devised and 
ideally the response to neoadjuvant treatment should 
become predictable. To this effect markers, such as p26, 
p27, p53, bel-2, k-ras, thymidilate synthase, MIBI and 
others, may prove useful®. Additionally, the response to 
neoadjuvant therapy could be monitored by positron 
emission tomography®’. 


Conclusion 


Randomized phase HI trials have not shown a significant 
survival benefit for adjuvant multimodal therapy. Although 
past results of neoadjuvant therapy are far from encouraging 
no definite conclusions should be drawn regarding the 
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efficacy of neoadjuvant radiochemotherapy, because pre- 
operative tumour staging was unreliable in studies of 
neoadjuvant treatment, because the quality of the surgical 
treatment delivered is difficult to assess, and because many 
randomized studies have insufficient statistical power to 
rule out a potential treatment effect, no definite conclusions 
should be drawn regarding the efficacy of neoadjuvant 
radiochemotherapy. It is possible that adjuvant or neoadju- 
vant treatment is effective only in patients undergoing 
optimal surgical treatment. Conversely, it might be 
speculated that neoadjuvant treatment can confer a survival 
advantage only if surgical therapy is suboptimal. Indeed, it 
would appear from randomized studies that poor results of 
surgical treatment were improved by neoadjuvant therapy 
for oesophageal adenocarcinoma”, whereas better sur- 
gical results were not improved by neoadjuvant treatment”. 
Such speculation will remain unresolved unless the quality 
of surgical treatment in adjuvant or neoadjuvant treatment 
studies is rigorously controlled. Notwithstanding the 
discouraging results of past trials, future, well designed, 
randomized studies will find support and help to determine 
the optimal combination of surgical therapy with adjuvant 
or neoadjuvant treatment for cancer of the oesophagus. 
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Background: Trefoil peptides are a family of small proteins that are expressed in a site-specific fashion 
by certain epithelial tissues. These peptides appear to be important in mucosal healing processes and in 
neoplastic disease. 

Methods: This manuscript reviews the relevant literature obtained by an extensive text word search of 
the Medline database and a manual search of references from the articles identified. 

Results and Conclusion: Trefoil peptides are aberrantly expressed by a wide range of human carcino- 
mas and gastrointestinal inflammatory conditions. They impart protection from injury to the gastro- 
intestinal mucosa by possible interaction with mucin glycoproteins. Trefoil peptides influence epithelial 
cell migration and mucosal restitution following injury. In the future, serum levels of trefoil peptides 
might be used as markers for both neoplastic and inflammatory diseases. In addition, novel therapies 
based on such peptides might be used for gastrointestinal inflammatory conditions and to accelerate 


repair of the gastrointestinal mucosa after surgery. 
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Introduction 


Trefoil peptides are a family of small cysteine-rich peptides. 
They bear three pairs of disulphide bonds, resulting in a 
unique common structural motif characteristic of a ‘three- 
leafed clover’ shape (Fig. 1); this was recognized by Thim 
who named them trefoil peptides in 1989'. Three mamma- 
lian trefoil peptides have been identified so far. pS2 (TFF1) 
was discovered in 1982 while searching for oestrogen- 
induced messenger RNAs in the MCF-7 human breast 
cancer cell line’, and in the same year spasmolytic 
polypeptide (TFF2) was identified while isolating porcine 
insulin’. Intestinal trefoil factor (TFF3) was initially 
discovered in the rat in 19917, In an attempt to standardize 
the nomenclature they are now referred to as trefoil factor 
family (TFF) peptides* . All three peptides have human 
homologues and their genes are found clustered closely 
together on chromosome 21q22.3°. There is evidence from 
other animals (e.g. mouse, rat and the toad Xenopus laevis’) 
that the trefoil domain has been highly conserved through- 
out evolution’. 

The trefoil peptides are normally expressed in a site- 
specific pattern within the human gastrointestinal epithe- 
lium; TFF1 throughout the stomach in foveolar epithelial 
surface cells®”, TFF2 in the distal stomach and in the lower 
portions of Brunner’s glands in the duodenum’”'', and 
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TFF3 along the length of the small and large intestine*"* 

They are very durable molecules, being resistant to acid, 
proteases*'!? and heat degradation'*. Non-pathological 
expression has also been reported in the pituitary’, 
hypothalamus”, salivary gland'® (D. A. Devine, A. S. High, 
P. J. Owen, R. Poulsom and W. A. Bonass, unpublished 
results), uterus!’ and breast’*!” (Table 1), but not in other 
mucus-secreting epithelial surfaces, such as the respiratory 
and urinary tracts, suggesting that there may be further 
members of the TFF yet to be discovered. 


Mechanisms of action 


Two significant functions of trefoil peptides have so far 
been identified in the gastrointestinal tract, epithelial 
protection and mucosal healing. Trefoils could be con- 
sidered as ‘rapid response’ peptides to mucosal injury, with 
upregulation of expression in the early stages of mucosal 
repair'’. In addition, these peptides are also expressed by a 
number of human carcinomas. 

Trefoil peptides may enhance the protective capabilities 
of the supramucosal defence barrier of the gastrointestinal 
tract by interacting or cross-linking with mucin glycopro- 
teins to form the viscoelastic mucus gel layer”. They may 
also have a role in controlling goblet cell vesicle packaging 
of mucin glycoproteins and so affect mucin secretion and 
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function. Itis hypothesized that the peptides are co-secreted 
with specific secreted mucins. Indeed, co-expression of 
chromosome 11 mucin genes and trefoil peptides in normal 
and in diseased gastrointestinal mucosa indicates a possible 
synergistic action in protection and repair (R. J. Longman, 
unpublished results). Previous studies have suggested that 
trefoil peptides in the stomach help reduce mucus gel 
acidification, producing a thicker mucus gel and so an 





Fig.1 Representation of a single trefoil factor family (TFF) 
molecule: TFF1 (pS2; the breast cancer oestrogen-inducible 
gene product) or TFF3 (intestinal trefoil factor). The loops 
responsible for the name ‘trefoil’ are numbered. Cysteine 
residues (C) are essential for the structure. A further single trefoil 
peptide dimerized at ‘X’ appears necessary for some functions; 
this creates a structure similar to that of TFF2, which possesses 
two trefoil domains 


increased epithelium cellular pH~~. In the stomach. TFF2 
appears to influence acid permeation through the mucus ge 
layer”. TFF2 may therefore help reduce acid backflow 
from the lumen to the epithelium thereby conferring 
protection on the epithelium from possible acid insult 
In addition, TFF] 
appears to convey increased resistance to non-steroidal 
anti-inflammatory drug (NSAID)-induced epithelial in 
jury™*. Trefoil peptides protect the mucosa in the rat 
stomach against a number of insults. For example, NSAID-, 
alcohol- and 
injuries are all lessened by both exogenous TFF2 

and by TFF3*’ administration. Trefoil peptide efficacy 
against mucosal damage depends on the route of adminis 


overexpression in transgenic mice 


restraint stress-induced gastric mucosal 


tration. There is debate as to whether oral administration is 
necessary” ; some studies have suggested subcutaneous 
administration is effective using much lower dose 

This leads to the postulate that trefoils can induce effects on 
the gastrointestinal epithelium following transport via the 
circulation. 

In addition to protecting against damage to the gut 
mucosa, there is evidence that the trefoil peptides may play 
an important role in the healing of existing injury. In a 
number of animal models and human epithelial cell lines, 
trefoils induce cell migration and so allow rapid repair ot 
mucosa after injury, a process known as restitution. The 
action of recombinant TFF2 on HT29, and TFF3 on T84, 
human colon cancer cell line monolayers is to repair the 
monolayer by epithelial cell migration following damage by 
physical or chemical means'**!. In support, Mashimo 
etal?” in 1996 showed that TFF3 ‘knock-out 
(TFF37/) have impaired colonic epithelial healing follow 
ing challenge with oral dextran sulphate and can die from 


mice 


severe colitis, as opposed to the mild, transient colitis seen in 
wild-type mice. Luminal repletion of recombinant 1 FF3 in 
the deficient (TFF37/°) mice leads to attenuation of the 
chemically induced colitis. 


Table1 Predominant sites of non-pathological trefoil peptide expression 


TFF1 
Gastrointestinal tract Stomach®? 
Exocrine tissue Breast'®'® 
Salivary gland’® 
Pancreas”° 
Neuroendocrine tissue 
Genitourinary tract 


TFF, trefoil factor family. *Devine etal., unpublished observations. 


© 1999 Blackwell Science Ltd 


TFF2 TFF3 
Distal stomach*""’ Small intestine* ** 
Brunner’s glands"? Colorectum*"* 
Breast’? 
Salivary gland 
35 
16 
Uterus” 
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Regulation of expression 


Little is known about the regulation of trefoil peptide 
expression or indeed how they assert their biological effects 
in vivo. The search for membrane proteins as potential 
receptors to the peptides continues””*”. There is evidence 
that acetylcholine and neuroendocrine gut peptides (e.g. 
somatostatin and vasoactive intestinal polypeptide) stimu- 
late TFF3 expression in the HT 29 cell line*!. Expression of 
TEF3 in colon cancer cells appears to be inhibited by short- 
chain fatty acids, such as butyrate, by a mechanism 
independent of the effects of butyrate on cellular differ- 
entiation®”. Certainly oestrogen has a regulatory effect on 
TFF1 and TFF3 gene expression in breast carcinoma cell 
lines??74¥, 

Production of trefoil peptides may be dependent on 
transforming growth factor (TGF) œ expression, as 
demonstrated in the TGF- ‘knock-out’? (TGF-o7/) 
mouse, in which expression and production of TFF2 and 
‘TFF3 was markedly decreased in the latter stages of gastric 
mucosal repair’. In contrast, other growth factor peptides 
(e.g. epidermal growth factor (EGF), TGF-B and kerati- 
nocyte growth factor) and immunocytokines (e.g. inter- 
leukin (IL) 1B, IL-2, IL-7 and IL-11) that are classically 
associated with the promotion of epithelial healing appear 
to have no effect on trefoil expression by the gut 
epithelium*'. TGF-B has a potent control over the 
autocrine expression of EGF and TGF-a, and on the 
regulation of the extracellular matrix. Reciprocally, EGF 
and TGF-o are potent motogens to intestinal epithelial 
cells via a TGF-ßB pathway. Trefoil peptides, however, 
appear to promote cell migration through a TGF-B- 
independent pathway!*?°. Whereas EGF and TGF-o 
themselves enhance TGF-B production in the injured 
epithelium, trefoil peptide-mediated restitution is not 
associated with TGF-B production and the effects are not 
abrogated by the addition of neutralizing anti-TGF-B 
antibodies. 


Intracellular responses 


Liu etal.” have recently identified a possible mechanism by 
which trefoil peptides may initiate cell migration in the 
HT29 colon cancer cell line. TFF3 induces tyrosine 
phosphorylation of both B-catenin and EGF receptor 
(EGFR) in HT29 cells. B-catenin mediates interaction 
between E-cadherin and the cytoskeleton. Phosphorylation 
of the B-catenin—cadherin-EGFR complex leads to disrup- 
tion of cell-cell adhesion, thus implicating TFF3 in a 
mechanism for cell migration. Loss of cell-cell adhesion 
will potentially allow epithelial cells to move apart from 
each other. Despite acting through a TGF-B-independent 
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pathway, it is likely that trefoil peptides preserve cell- 
extracellular matrix adhesion through integrin complexes, 
thereby allowing the migrating epithelial cells to remain in 
contact with the basement membrane. Such a process is 
considered possible for other motogenic factors such as 
EGF and TGF-«. This may help to explain why trefoil 
peptides and EGF are independently motogenic, but can 
also act in synergy. Moreover, Efstathiou et al?” have 
demonstrated a loss of cell-cell adhesion in HT29 cells in 
response to TFF3 stimulation, not only by phosphorylation 
of the catenins, but also by decreased expression of catenins 
and of adenomatous polyposis coli (4PC) gene product. 
The APC gene product competes directly with E-cadherin 
to bind to B-catenin and such protein complexes also have 
effects on cell-cell adhesion. Modulation of the expression 
and function of APC protein, E-cadherin and the catenins 
may demonstrate the direct effects of trefoil peptides on 
cell-cell adhesion and cell migration’®. 

Kanai et al.” have recently demonstrated a downregula- 
tion of an intracellular signalling pathway by TFF3. TFF3 
inhibits extracellular signal-related protein kinase, part of 
the mitogen-activated protein kinase (MAPK) pathway, 
probably by inactivation of tyrosine phosphatase activity. 
Members of the MAPK family are important signalling 
components for the transduction of extracellular stimuli to 
intracellular processes that are involved in cell proliferation, 
differentiation and survival. Pro-proliferative agents, such 
as members of the growth factor families, are known to 
upregulate MAPK activity. Thus, TFF3 is not only pro- 
motogenic but also has antiproliferative properties. Future 
work may suggest that TFF3 also has potent pro-apoptotic 
abilities and is a differentiating agent. The elucidation of 
specific tyrosine phosphatase/kinase regulation by tretoils 
and further efforts towards understanding the complex 
pathways involved in cell survival are required, as is 
characterization of the receptor proteins involved. 

Further evidence of cell migration in response to TFF 
peptides comes from cancer cell lines grown in a collagen 
matrix and transfected with the TFF1 gene; these exhibit a 
distinct morphological change with a ‘dispersant’ effect on 
cell colonies. Tumour cells expressing TFF1 possess poor 
cohesiveness and very little matrix deposition, and appear 
more mobile*’. These findings demonstrate the ability of 
TFF1 to induce cell migration within a three-dimensional 
matrix and imply influence on invasion and metastasis by 
tumour cells. 

These recent studies, although far from offering a 
complete explanation, help one to understand the link 
between extracellular trefoil peptides and intracellular 
events. It is clear, however, that trefoil peptides act as 
motogens with complex intracellular signalling processes. 
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Neoplastic conditions 


Many types of human carcinoma express trefoil peptides 
(Table 2). As yet itis not known whether these peptides affect 
tumorigenesis or metastasis. The ability to detect trefoil 
expression by neoplastic tissues and the measurement of 
serum trefoil peptides in the circulation to monitor tumour 
load might prove clinically useful. 


Breast neoplasia 


TFFI was first found as an oestrogen-induced gene in a 
breast carcinoma cell line™?? and subsequently it has been 
shown that the majority of breast cancers express both 
‘TFF1 and T ae 19.49.50, Over 68 per cent of breast cancers 
express TFF1** and m : small sample) 90 per cent exhibited 
‘TFF3 gene expression!”. Low levels of TFF1 and TFF3 are 
expressed by both normal breast epithelia and in benign 
breast disease'”. Overexpression of both TFF | and TFF3 in 
ductal and lobular carcinoma /7 situ, and in invasive ductal 
and lobular carcinoma, has also been detected recently’ 
In the breast, trefoil peptide regulation appears to be 
under oestrogen control’***, There is some indication that 
TFFI might be regulated by oestrogen in other carcinomas, 
for instance in gastric’’, pancreatic and colorectal” 
adenocarcinomas. There are, however, many other agents 
that are possibly capable of triggering TFFI1 expression 
(including EGF and TGF-a)°’. The upregulation of TFF1 
and TFF3 could be a useful prognostic indicator associated 
with oestrogen receptor status in breast cancer. Indeed, 
several studies have shown that TFF1 expression in primary 
breast tumours is a useful marker in predicting ‘Neoadjuvant 


and primary antioestrogen any response’*°", and in 


Table2 Trefoil peptide expression in neoplastic conditions 


predicting progression-free survival with antice 
therapy following relapse’ 
oestrogen receptor positive breast cancers exhib 
expression”. 
TEF1 expression in breast tissue. In a retrospective study of 





. In one study 67 per t 
uted T F Fi 
This may simply reflect oestrogen- induced 


208 postmenopausal patients with invasive ductal : 





tele rs 
ma treated with neoadjuvant tamoxifen, expression of TEF] 
detected by immunohistochemistry was a stronger positive 
predictive indicator of tumour regression than positive 
oestrogen receptor status’. Despite the indications that 
TFFI expression could prove a useful predictor for 
outcome from endocrine therapy, no large-scale prospec- 
Likewise, the subclass of 
receptar-posi- 
tive/TFF1-negative tumours which represents nearly one- 
fifth (19 per cent) of all breast tumours may prove the most 
group’! TFE] 

th 


tive studies have been performed. 
oestrogen receptor-positive/progesterone 


interesting and, as yet unexplained, 





immunohistochemistry has yet to become routine in the 
histopathological assessment of breast tumour 


resections. 


biopsies or 


Prostatic carcinoma 


The majority of prostatic cancers express TFPI. tt is also 
expressed by the surrounding normal or hyperplastic ussuc 
adjacent to malignant tumours, but is poe ee ab: 
from the prostate of patients without malignant 
Such expression might prove useful in evaluating neg 
prostatic biopsy specimens, in which the presence of TFPI 
in a histologically normal biopsy could indicate a high 
probability of malignancy elsewhere 
TFF] is detected in close association with neurcend: 
cells in prostate cancer tissue’; why 








within the 





neuraen docrine 


Pancreatic carcinom: 





'TEF, trefoil factor family; LCIS, lobular carcinoma #7 situ; DCIS, ductal carcinoma in situ 
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differentiation should be accompanied by expression of 
TFF1 is unknown. In the gut, neuroendocrine cells in 
regions affected by chronic ulceration also begin to express 
TFF1, suggesting that trefoil peptides may play a role in 
modulating the cellular release or response of neuroendo- 
crine peptides. 


Gastric carcinoma 


‘TFF1 is normally expressed throughout the stomach. 
While TFF1 expression has been demonstrated in gastric 
carcinomas, a significant number weakly express or fail to 
express TFFI*°°. This might be explained if these 
non-TFFl-expressing tumours develop from gastric in- 
testinal metaplasia where the expression of the intestinal 
trefoil factor, TFF3, rather than TFFI1 is expected. 
Alternatively, lack of trefoil peptide expression in gastric 
carcinomas might be explained if they were to exert an 
antiproliferative action on gastric epithelium. The relation- 
ships between trefoil peptide expression, metaplastic 
conditions of the stomach and gastric cancer have yet to 
be explored in detail. 


Colorectal neoplasia 


TFF3, the trefoil peptide normally expressed in abundance 
by goblet cells in the large bowel, has altered expression in 
colorectal neoplasia***”. In colorectal adenomas a strong 
positive correlation between TFF3 expression and pro- 
gressive degrees of dysplasia has been described**. This may 
represent an advantage to neoplastic cells that already 
possess disruption of cell-cell adhesion mechanisms (e.g. 
owing to the presence of APC gene mutations)". TFF3 has 
been shown to induce apoptotic characteristics in the HT29 
colon cancer cell line, and subsequent resistance to, or 
decreased expression of, TFF3 by neoplastic cells may be 
one route by which they escape from normal apoptotic 
controls**. This is reflected in the finding that loss of TFF3 
expression correlates with loss of cellular differentiation and 
with progressive stages of colorectal cancer*®*’. Early 
colorectal cancers (Dukes A) exhibit significantly greater 
TFF3 gene expression than more advanced tumours 
(P<0-05)"”. This evidence may implicate trefoil peptides 
in the process of tumorigenesis. Although correlation of 
trefoil peptide expression with clinical or histological stages 
of malignant disease may just reflect a sequential loss of 
differentiation in these tumours, it has been suggested that 
they may have more fundamental roles to play in the 
progression from adenoma to metastatic carcinoma when 
combined with the knowledge of their effects on migration 
and cytokinetics. 
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‘Tumour suppression. 


The evidence that enhanced trefoil expression in breast and 
colorectal cancer correlates with better prognosis or less 
advanced stage of disease has led to the suggestion that they 
have a direct role in tumour suppression. It has been pro- 
posed by Lefebvre et al“? that TFF1 may be a tumour 
suppressor gene. In support of this idea TFF1 ‘knock-out’ 
mice (TFF17/-) develop gastric adenomas and 30 per cent of 
them develop adenocarcinomas atan early age”. Also, TFF3 
‘knock-out’ mice (TFF37//) are reported to have an expan- 
sion of the proliferative zone within crypts of the colorectal 
epithelium, albeit without neoplastic change”. To date, 
there is no convincing evidence that trefoil peptides exhibit 
in vivo effects that enhance cell proliferation”. However, 
future work tosuggest thattrefoil peptides function to reduce 
proliferation may be imminent. It is possible that trefoil 
peptide effects stem from their motogenic potential, 
implicating them in tumour invasion and metastasis, and 
their influence on epithelial cell apoptosis. 


Epithelial protection and repair 


Evidence of trefoil peptide protection of the gastrointest- 
inal tract is based mainly on én vivo studies of epithelial cell 
lines and animal models. There is increasing understanding 
of the role of trefoil peptides in mucosal repair in the human 
gut. 


Gastrointestinal inflammation 


The motogenic action of trefoil peptides following injury 
appears important in inflammatory conditions such as 
Crohn’s disease and gastroduodenal ulceration. In 1990, 
Wright etal? identified a novel stem cell lineage in 
proximity to ulcers of small bowel Crohn’s disease and to 
peptic ulcers. This cell lineage had a similar morphology to 
that which had previously been described as ‘pseudopyloric’ 
metaplasia. Wright et a/. renamed it the ulcer-associated cell 
lineage (UACL). Subsequently, VACL-like structures have 
been identified histologically in Barrett’s oesophagus, 
duodenal peptic ulceration, chronic atrophic gastritis and 
small bowel Crohn’s disease”’. The UACL appears to be a 
structural mechanism for reparation following mucosal 
injury, with the development of new glands that have the 
ability to express all three trefoil peptides, as well as EGF 
and lysozyme’. The UACL glands have a proliferative 
zone like that of gastric glands which provides a continual 
supply of new cells that migrate on to the luminal surface to 
breach the loss of indigenous epithelium”. The UACL may 
therefore play a significant role in epithelial repair following 
gastrointestinal mucosal injury, with cell migration driven 
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Fig.2 Sections from the region of an experimental oesophagojejunostomy in a rat, inducing chronic dur 

presence of trefoil factor family (TFF) 2 peptide, demonstrated as brown staining by TFF2 antibody in 

to the ulcer-associated cell lineage (UACL)-like acinar units (haematoxylin counterstain; original magnificat 

riboprobe hybridization localizing TFF2 messenger RNA (mRNA) in the acini and proximal ductular ci 

some migrating surface cells (dark field; original magnification * 12-5). c TFF3 riboprobe hybridizatior 

TFF3 mRNA expression throughout the UACL structure and in some migrating surface cells (dark fit 
12.5). d TFF1 riboprobe hybridization localizing TFF1 mRNA superficially in the UACL and in the 


field; original magnification X 12-5) 


by trefoil peptide expression. Trefoil peptides promote that the colorectum may have alt 
rapid healing of breaches to the gastrointestinal epithelium. repair to those of the rest of the gastri 
\ hypothesis to explain the process of cell migration and importance of downregulation of TF] 
restitution controlled by trefoil peptides involves a feedback of ulcerative colitis has yet to b 


loop. Adjacent to an ulcerative lesion intact epithelial cells 


are exposed at the basolateral aspect to high concentrations i : 
aS $ Anastomotic healing 
of luminal trefoil peptides, thus allowing access to putative ; 


trefoil receptors. This process would promote migration of There is an obvious need to obt 
intact epithelium to repair areas of loss. Once repair is following bowel resection a1 
achieved, basolateral receptors are no longer exposed to suggests that trefoil peptides m 
luminal trefoil peptides and the migratory process is process. In a rat model of duodena 
terminated. gitis, a UACL-like structure appears it 
While expression of all three trefoil peptides and the surgical oesophagojejunoston 
presence of UACL occurs insmall bowel Crohn’s disease and sence of UACL -like glands wit! 
at sites of peptic ulceration, there is little evidence of ectopic and ectopic TFF1 and TFF2 expr 
TFF1 or TFF2 expression in inflammatory conditions of the occurs adjacent to the anastomot 
large bowel. Conversely, there is a decrease in production of enhanced ‘TFF3 and ectopic TFI 
TFF3 peptide in ulcerative colitis” independently of goblet following division and reanastomo í 
cell loss (R. J. Longman, unpublished results). This suggests rats, an effect that continues fo 
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Conclusions 


Trefoil peptides are a structurally unique family of small 
proteins expressed by the mucosal epithelium of the 
gastrointestinal tract. Their pro-motogenic properties are 
important in the defence and repair of the gastrointestinal 
mucosa, and their expression in a wide range of epithelial 
neoplastic conditions suggests that they may influence 
tumour cell biology i vivo. Their actions are certainly 
complex but are clearly important in epithelial cell kinetics, 
including differentiation, apoptosis, cell migration and 
regulation of physiological epithelial cell loss, all of which 
are pertinent to repair after idiopathic or surgical wound- 
ing. 


The future 


Research effort is focusing on the need to identify the precise 
effects of trefoil peptides on cellular kinetics and on the 
intracellular processes of cell migration. Further character- 
ization of a putative trefoil receptor, or clarification of 
alternative mechanisms for trefoil signal transduction, is 
required to elucidate their true functions. This may allow a 
search for therapeutic modalities based on their properties. 

Trefoil peptides might prove invaluable as markers in 
monitoring disease course and therapy, both in neoplastic 
and inflammatory conditions. The analysis of trefoil 
expression in breast tumours might help predict response 
to treatment, and in prostatic biopsies be used as a tumour 
marker. It is known that trefoils are hardy peptides and have 
measurable levels in serum? °”. The measurement of serum 
levels might be used in the early detection and subsequent 
monitoring of both exacerbations of Crohn’s disease and 
local recurrence of breast malignancies. Improved methods 
of trefoil peptide quantification, and the development of a 
robust and reproducible assay system are required. Trefoil 
peptide expression, however, is not limited to either a single 
disease or anatomical site. 

The trefoil peptides offer a new challenge in the 
development of therapies to aid mucosal healing. The 
ability to produce recombinant or synthetic peptides is now 
available. Locally administered trefoils may generate great- 
er mucus gel stability, affording enhanced mucosal protec- 
tion to the gut against injurious agents. The direct action of 
trefoil peptides in inducing epithelial repair might be used 
in a number of gastrointestinal conditions. Such therapeutic 
options might prove a welcome breakthrough in the 
treatment of inflammatory bowel disease as adjuvants or 
alternatives to corticosteroids and other immunosuppres- 
sive agents. Trefoil peptide research may also lead to the 
development of novel therapies for gastroduodenal inflam- 
mation and ulceration, necrotizing enterocolitis, radio- 
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therapy/chemotherapy-induced mucositis, and to aid 
mucosal recovery following gastrointestinal anastomosis. 
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Professor Seiki Matsuno and Dr Michiaki Unno, Chief Editors of Surgery Today (The Japanese Journal of Surgery), 
have selected from the July-September 1998 issues of the journal for this quarter’s digest. A digest of B7S for the 
same period written by Mr Colin Johnson, European Editor, appears in the Japanese journal. 


Liver 

Surgical resection of metastatic liver lesions from colorectal 
cancer contributes to an improved prognosis. However, the 
postoperative recurrence rate remains high, particularly in 
the residual liver. This is probably the result of failure to 
detect small lesions. A group from Yokohama, Japan, 
examined histologically the presence of intrahepatic micro- 
metastases, which are considered to be related to recurrence 
in the residual liver’. Intrahepatic micrometastases were 
examined histologically in 31 resected specimens from 25 
patients undergoing a hepatic resection because of metas- 
tasis to the liver from colorectal cancer. Micrometastases 
were found in 14 of 25 cases. They were located in the portal 
veins, central veins, sinusoid and bile ducts. The longest 
distance from the main metastasis was 38-2mm. With 
increasing size of the macrometastases, the frequency of 
micrometastases and the distance of micrometastases from 
the macrometastases had a tendency to increase. Invasion of 
the macrometastases into the vasculature or bile duct was 
also observed. These results suggested that some micro- 
metastases observed in the metastatic liver from colorectal 
cancer were seeded from the primary lesions, while other 
micrometastases originated from the macrometastatic 
lesions as satellite lesions. 


Bile duct 


Surgeons from Turkey investigated the effectiveness of 
using an autologous vein graft and stent in the repair of large 
defects of the common bile duct (CBD) in a canine model’. 
A3-cm segment of the vena cephalica antibrachu and a2-cm 
segment of the CBD were removed from eight healthy 
mongrel dogs with normal blood biochemical levels. A stent 
was passed through the vein segment, one end was 
introduced into the proximal end of the CBD while the 
other end was introduced into the distal end. The venous 
graft was then sutured to the CBD. A liver biopsy was taken 
for histopathological examination during laparotomy and 
relaparotomy. Blood samples were obtained 7, 14 and 20 
days after operation for biochemical examination. The 
defect was effectively repaired by the autologous vein graft 
and stent in seven dogs, after the exclusion of one dog that 
died from haemorrhage 3 days after operation. No change 
in blood biochemistry was observed after operation and 
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there was no histopathological change in the liver in the 
preoperative or postoperative periods. These findings 
indicate that use of an autologous vein graft and stent to 
repair CBD injuries may be a feasible and alternative 
method of treatment. 


Stomach 


Sialyl-Tn antigen (STn) expression was studied immuno- ' 
histochemically in 211 primary advanced gastric carcino- 
mas’. The overall rate of positive STn staining was 17 per 
cent (35 of 211); positive STn staining was found not to be 
correlated with tumour size, depth of invasion, lymph node 
metastasis, liver metastasis or peritoneal metastasis. How- 
ever, patients with tumours that were immunoreactive for ° 
STn demonstrated significantly lower survival (P< 0-05). 
Multivariate analysis revealed that STn staining was an 
independent prognostic factor. From these findings the 
authors conclude that careful follow-up and intense post- 
operative therapy are required for patients with advanced 
gastric cancer who have positive immunoreactivity for STn. 


Thymus 


A study was conducted in an attempt to clarify the extent to 
which the preoperative severity of myasthenia gravis and 
immunosuppression favour postoperative infection*, A 
retrospective analysis was carried out on 125 consecutive 
patients who had undergone trans-sternal thymectomy for 
myasthenia gravis between 1976 and 1995. The preopera- 
tive severity of myasthenia was graded by a modified version 
of Osserman’s classification. The incidence of postopera- 
tive pneumonia among patients with Osserman’s class 1, 
class 2, class 3 and class 4 disease was 0, 10, 21 and 44 per 
cent respectively, showing a marked increase with the 
preoperative severity of myasthenia; however, postopera- 
tive wound infection and mediastinitis were unrelated to the 
preoperative severity of myasthenia. With every increment 
in Osserman class, there was an appreciable, although 
insignificant, rise in the frequency of preoperative immu- 
nosuppression. There was no significant association 
between postoperative infection and preoperative immuno- 
suppression. These findings indicate that a poor preopera- 
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effort should therefore be made to decrease the preoperative 
severity of myasthenia. Promoting the widespread use of 
plasmapheresis seems particularly important for this 


purpose. 


Rectum 


A group from Kurume, Japan, evaluated the technical 
feasibility and oncological results of performing handsewn 
coloanal anastomosis (CAA)’. A total of 46 patients treated 
for lower rectal cancer using CAA were studied retro- 
spectively and the oncological results were compared with 
those of 105 patients treated with abdominoperineal 
resection (APR). CAA was performed ın patients who had 
both good mobility of the tumour and a distal clearance 
margin of more than 1-0cm. No significant difference was 
noted in the mortality rates following the two operations (2 
per cent for both procedures). Pelvic recurrence was 
detected in two patients (4 per cent) after CAA and in six 
patients (6 per cent) after APR. The 5-year survival rate after 
CAA was 79 per cent and that after APR was 73 per cent. No 
significant difference was noted in the incidence of pelvic 
recurrence or survival rate between the two operations. 
These results show that CAA could be an excellent 
reconstructive option in the treatment of lower rectal 
carcinoma for selected patients. 


Cardiovascular 


A group from Himeji, Japan, assessed the efficacy of 
emergency percutaneous cardiopulmonary bypass support 
(PCPS) in the treatment of patients with acute myocardial 
infarction complicated by cardiogenic shock®. Emergency 
PCPS was instituted in 21 consecutive patients, beginning 
in 1991. After haemodynamic stabilization, reperfusion was 
performed by means of coronary artery bypass grafting or 
percutaneous transluminal coronary angioplasty. Of the 
seven patients with acute myocardial infarction involving 
either the left main or two-vessel territories, five survived 
more than 1 month, but only one patient remained alive and 
well after 20 months. The main cause of death in this group 
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was low output syndrome. Four of 12 patients with acute left 
main truncal occlusion in the catheter laboratory survived 
and showed a preserved cardiac function (mean follow-up 
28-5 months). The main cause of death in this group was 
brain damage. Two patients with single-vessel territory 
acute myocardial infarction underwent PCPS to treat 
refractory ventricular fibrillation. Both patients were still 
alive and well at 12-month follow-up. PCPS successfully 
achieved haemodynamic stabilization, allowing time to 
perform revascularization in all three groups of patients 
with life-threatening acute myocardial infarction. Recana- 
lization was nevertheless unable to salvage the damaged 
myocardium in patients with a prolonged ischaemic time. 
S. Matsuno 
M. Unno 
Chief Editors 


Surgery Today (The Japanese Journal of Surgery) 
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Professor Denis Castaing, Editor of Annales de Chirurgie, chooses the best from issues four, five, six and seven of 
1998. He covers two topics in endocrine surgery, issues from the ‘Séme Congrès de PAssocianon Francophone 
de Chirurgie Endocrinienne (AFCE)’ as well as several aspects of digestive, vascular and hepatobiliary surgery. 
Areciprocal digest written by our European Editor, Mr Colin Johnson, is published in the French journal. 


Endocrine surgery 


The first topic of the fifth congress of the Association 
Francophone de Chirurgie Endocrienne (AFCE) was on the 
surgical treatment of phaeochromocytoma. 

The preoperative and intraoperative use of calcium 
channel blockers has been suggested for the management 
of eutopic and ectopic phaeochromocytomas. Combemale 
etal.' from Lille, France, reported their experience of 70 
patients with phaeochromocytoma who were operated on 
between 1988 and 1996 and managed with calcium channel 
blockers. Of these, 59 (84 per cent) were hypertensive. 
Preparation consisted of nicardipine in 61 patients and 
another calcium channel blocker in nine, with duration 
ranging from 24h to several weeks depending on plasma 
volume and blood pressure control. During operation, 
nicardipine infusion was started after intubation according 
to systolic blood pressure and stopped before ligation of the 
venous drainage of the tumour. Increases in systolic blood 
pressure greater than 200 mmHg were observed in ten 
patients and were controlled effectively by nicardipine in all 
cases. In 16 patients the systolic blood pressure remained 
lower than 150 mmHg throughout anaesthesia. Heart rate 
greater than 100 beats per min occurred in 51 patients and 
was easily controlled with esmolol whenever used (n= 27). 
Arrhythmias were infrequent (7 = 4) and required treatment 
in only one patient. The authors believe that this study 
confirms the ability to manage phaeochromocytoma 
adequately with the use of nicardipine as sole vasodilating 
agent. 

To compare the transabdominal and laparoscopic 
approaches, Chigot etal.” from Paris studied the outcome 
of two groups of patients with phaeochromocytoma 
undergoing adrenalectomy. Mean operating time was the 
same in both groups (122 versus 125 min). Mean(s.d.) 
postoperative stay in the intensive care unit (transabdominal 
4-8(0-8) versus laparoscopy 1-8(0-4) days) and in hospital 
(9-2(0-8) versus 4-4(0-7) days) was significantly shorter in the 
laparoscopy group. No differences ın haemodynamic 
changes were observed for the two types of operation. In 
both groups the increase ın catecholamine levels was 
identical, with a peak occurring during manipulation of 
the tumour. Pneumoperitoneum was not responsible for 
any cardiovascular instability. The authors concluded that 
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laparoscopic adrenalectomy should be preferred to open 
procedures in patients with phaeochromocytoma unless the 
tumour is too large or potentially malignant. 

Peix etal? from Lyon, France, reviewed six patients who 
underwent surgery for malignant adrenocortical tumours 
with inferior vena cava extension between January 1989 and 
December 1996. There were five adrenocortical carcino- 
mas and one metastasis from a differentiated thyroid 
carcinoma. All patients underwent en bloc excision of the 
adrenal gland and regional lymph nodes, with nephrectomy 
in four cases and right hepatectomy ın one. Thrombectomy 
was performed in four patients, with cardiopulmonary 
bypass in one. Venous invasion without thrombus required 
total resection of the infrahepatic inferior vena cava in one 
patient and vascular reconstruction with a prosthetic patch 
in another. There were no perioperative deaths. Two 
patients died from metastatic disease after 13 and 
40 months. Four patients were alive with a follow-up 
ranging from 3 to 31 months; three patients were free from 
disease. Surgical resection of adrenocortical carcinoma with 
inferior vena cava extension can be attempted. There was no 
increase in morbidity and mortality rates in comparison 
with surgical treatment of patients with other adrenal 
carcinomas. The risk of metastases and local recurrence is 
high, but long-term survival can be obtained after radical 
macroscopic resection. 

The second topic of the AFCE was thyroid cancer. 

The prevalence of thyroid cancer in hot nodules is low, 
estimated to be between 0 and 4 per cent in adults. To 
estimate this prevalence more accurately and to recommend 
optimal treatment, Daumenie etal.’ from Brussels, Belgium, 
reviewed a series of patients with hot thyroid nodules. Of 93 
patients, 52 (56 per cent) were euthyroid, 30 (32 per cent) 
presented with subclinical hyperthyroidism and 11 (12 per 
cent) had clinical hyperthyroidism. Two groups of patients 
were considered on the basis of the histological examina- 
tion. Group II consisted of 47 patients with multinodular 
goitre (39 women and eight men, mean(s.d.) age 
44(15) years); 16 (34 per cent) underwent total thyroidect- 
omy and 31 had a unilateral lobectomy or excision of the 
nodule. Group II was composed of 46 patients with a 
solitary hot nodule (38 women and eight mean, mean(s.d.) 
age 44(15) years); 39 patients (85 per cent) had a unilateral 
lobectomy and seven total thyroidectorny. Microscopic 
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carcinoma (diameter less than 1 cm) was discovered in two 
patients (4 per cent) in group I and five (11 per cent) in group 
Il, corresponding to a total prevalence of seven (8 per cent) 
of 93. The microscopic carcinoma was located in the nodule 
or the capsule in four patients, and away from the nodule but 
in the ipsilateral lobe in three. In every case this was an 
incidental finding and no clinical features distinguished 
patients with or without microscopic carcinoma. This study 
suggests that the probability of discovering a microscopic 
carcinoma associated with a hot nodule is considerable. As 
surgical treatment is devoid of risks, it appears to be 
indicated, particularly when the nodule exceeds 3 cm in 
diameter. 

The frequency of thyroid cancer associated with Graves’ 
disease is a controversial subject. Kraimps etal.’ from 
Poitiers, France, studied retrospectively 110 consecutive 
patients operated on for Graves’ disease between 1991 and 
1996. Each patient was evaluated by clinical and laboratory 
examination, ultrasonography and isotope scan. No patient 
had a history of external-beam cervical radiotherapy or 
administration of radioactive iodine. All patients were 
treated by total or subtotal thyroidectomy. Thyroid nodules 
were detected in 28 patients (24 women, four men); six 
corresponded to papillary carcinoma (5 per cent of patients 
with Graves’ disease and 21 per cent of those with Graves’ 
disease associated with nodules). These data suggested to 
the authors the value of surgery in Graves’ disease associated 
with thyroid nodules. 

Tumours arising in a thyroglossal duct cyst are very rare. 
Most develop from ectopic thyroid remnants. Controversy 
persists concerning the treatment of these neoplasms, some 
authors preferring local excision while others favour local 
excision associated with total thyroidectomy. From 1977 to 
1996, Miccoli etal. from Psa, Italy, observed and treated 
ten patients (eight women) with a thyroglossal duct tumour. 
A mass in the midline of the neck was the presenting 
complaint in all patients. Each patient was treated by local 
excision associated with total thyroidectomy. Histopatho- 
logy reports showed seven papillary carcinomas, one 
Hiirthle cell carcinoma, one follicular carcinoma and one 
insular carcinoma. Systematic examination of the thyroid 
gland revealed foci of papillary cancer in four patients, with 
only one tumour larger than 1 cm. Cervical metastases were 
found at operation in one patient. This series suggests that 
total thyroidectomy for tumours of thyroglossal cysts could 
be justified by the high incidence of associated papillary 
carcinomas of the thyroid and by the relatively aggressive 
nature of some tumours. In these cases, a radical therapeutic 
approach allows the possibility of complementary radio- 
iodine treatment. 

To study therapeutic results after thyroidectomy in 
patients predisposed to medullary thyroid cancer, Murat 
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etal.’ from Nantes, Marseilles and Lyon, France, reported a 
series of 36 patients positive for predictive genetic analysis 
and with a preoperative calcitonin response to pentagastrin 
stimulation lower than 150 pg/ml. Thirteen’of the patients 
were from eight families with the familial form of medullary 
thyroid cancer (F-MTC), 22 were.from 15 families with 
multiple endocrine neoplasia (MEN) TA (medullary 
thyroid cancer plus phaeochromocytoma and primary 
hyperparathyroidism) and one had MEN IIB (medullary 
thyroid cancer plus phaeochromocytoma, mucosal neuro- 
matosis and Marfan syndrome). All were positive for direct 
proto-oncogene RET mutational analysis. Calcitonin was 
assayed by means of an immunoradiometric method before 
and after pentagastrin administration. Mean(s.d.) preopera- 
tive peak calcitonin concentration was 82-5(34-0) (range 22~ 
33) pg/ml. Patients with F-MTC and MEN-IIA showed 
differences in preoperative peak calcitonin levels (58-1(24-0) 
versus 97-6(31-3)pg/ml respectively, P<0-01) and 
mean(s.d.) age at thyroidectomy (20-4{10-5) versus 
11-6(7-6) years, P<0-01). Total thyroidectomy was asso- 
ciated with lymph node dissection in 30 patients. Isolated 
bilateral C cell hyperplasia was observed in four patients: 
two with F-MTC (aged 15 and 24 years) and two with 
MEN-IIA (aged 7 and 10 years). The 32 other patients had 
unilateral or bilateral medullary thyroid cancer (21 multi- 
ple). The age of two patients with MEN-IIA and of one with 
MEN-IB with micromedullary thyroid cancer ranged 
from 2-5 to 4-7 years. There were no lymph node 
metastases. After operation the last pentagastrin tests 
(n= 33) were performed a mean of 27-5 (range 1-92) months 
after thyroidectomy; peak calcitonin values were always less 
than 10 pg/ml. The authors’ conclusion was that thyroi- 
dectomy should be performed at a very young age in carriers 
of the RET mutation regardless of plasma calcitonin values. 


This choice is justified in patients with MEN-IA and 


MEN-ILB but must be discussed in those from families with 
F-MTC with less aggressive forms of the disease. 


Digestive surgery ’ 

The discovery of a tumour mass of the appendix, in an acute 
or chronic context, raises the problem of its benign or 
malignant, inflammatory or infectious nature. Platel et a/.® 
from Toulon, France, reported on five patients operated on 
by the same surgical team between June 1991 and 
September 1996, who presented macroscopically and 
histologically with unusual appendicular pseudotumours: 
one with appendicular diverticulosis, two with Crohn’s 
disease localized to the appendix, one with yersiniosis and 
one with actinomycosis. The preoperative diagnosis was 
acute appendicitis in two patients and tumour in three. The 
postoperative course was uneventful in every case; specific 
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medical treatment was prescribed for two patients (those 
with yersiniosis and actinomycosis). These differential 
diagnoses must be considered in all appendicular diseases, 
but are extremely difficult to confirm before operation. 

Improvements in the results of combined chemoradio- 
therapy in patients with oesophageal cancer have led several 
surgical teams to adopt a non-surgical approach, particu- 
larly in those with a complete response. However, little 
information is available about the follow-up of these 
patients. To answer this question, Triboulet eta/.? from 
Lille, France, studied the long-term results of patients who 
underwent resection following a complete response to 
preoperative chemoradiotherapy. Some 161 patients with 
resectable carcinoma of the thoracic oesophagus received 
the same protocol of combined chemoradiotherapy (cis- 
platin 80 mg/m’, radiation therapy split course 37-5 Gy). All 
patients were followed every 4 months (none was lost from 
follow-up). Complete response (determined by endoscopy 
and biopsy) was obtained in 35 patients (22 per cent), of 
whom 19 had no tumour in the specimen; 16 had 
microscopic foci of residual tumour. The overall 5-year 
survival rate was 50 per cent for the whole group (median 
survival 64months), 70 per cent for patients without 
tumour in the specimen and 48 per cent for those with 
microscopic foci or residual tumour. The authors con- 
cluded that in approximately 50 per cent of patients with a 
complete response the specimen does not show a complete 
response pathologically. In this group the 5-year survival 
rate of 50 per cent suggests a benefit from oesophagectomy 
for obtaining a complete response after combined chemo- 
radiotherapy. 


Vascular surgery 


To analyse the course of upper limb oedema in patients with 
an arteriovenous fistula used for dialysis and to analyse the 
available therapeutic options, Prétre etal.’ from Zitrich, 
Switzerland, carried out a retrospective study of seven 
patients with this type of oedema between 1992 and 1996. 
The fistula was created at the elbow in six patients and at the 
forearm in one. Oedema appeared immediately after 
operation in four patients and after a delay in three. Stenosis 
(three patients) or occlusion (two) of the subclavian vein was 
documented in five patients who were investigated by 
angiography. The oedema regressed spontaneously in four 
patients: collaterals developed in three and the fistula 
thrombosed in one. Surgical intervention allowed regres- 
sion of the oedema in the other three patients: excessive 
output of the fistula was reduced in two and an axillojugular 
bypass was performed in one. The fistula remained effective 
in six patients. Another fistula was performed on the 
contralateral arm in one patient. The authors recommend 
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non-operative management in patients who develop 
oedema immediately after creation of the fistula, because 
spontaneous regression is likely. Measures aimed at 
reducing the output of the fistula or enhancing the venous 
capacities of the arm are required when oedema appears ata 
later stage. The fistula can be saved in the majority of cases. 


Hepatobiliary surgery 


Cholecystectomy is the ideal treatment for acute 
calculous cholecystitis. In patients with high anaesthetic 
risk, cholecystostomy may be preferred. In this context, 
Marchal etal.'! from Nancy, France, believe ultrasono- 
graphically guided percutaneous drainage to be an 
alternative to urgent operation. They reported their 
experience based on a series of 27 patients operated on 
between 1992 and 1996. An uneventful postoperative 
course was observed in all but one patient, who 
underwent emergency operation for purulent peritonitis 
on day 1. One drain migrated into the gallbladder and 
required cholecystoenterostomy on day 30. Seventeen 
patients underwent cholecystectomy after the acute 
period. Surgery was contraindicated in eight patients: 
one presented a choledochal-duodenal fistula at 
3months, one a recurrence of acute cholecystitis at 
7 months (both were treated by conservative means) and 
six remained asymptomatic. The authors concluded that 
percutaneous treatment of acute calculous cholecystitis 
is a useful treatment in high-risk patients. 

Recent randomized studies have shown that laparo- 
scopic cholecystectomy has little or even no advantage 
compared with cholecystectomy via minilaparotomy. 
Daou from Beirut, Lebanon, reported the results of 
a prospective study of minilaparotomy performed when 
laparoscopic equipment was not available. From July 
1994 to July 1997, cholecystectomy via minilaparotomy 
was performed on 75 women and 25 men with a mean 
age of 54-7 (range 26-93)years. However, the chole- 
cystectomy could be accomplished through the mini- 
incision in only 88 patients. Lengthening of the 
incision was necessary in 12 patients, because of 
common duct stones (eight patients), cancer (two) or 
cholecystoduodenal fistula (two). Intraoperative cholan- 
giography was not performed in three patients because 
of a very thin cystic duct (two patients) or a technical 
problem (one). Two patients operated on for acute 
cholecystitis had wound infection. The postoperative 
course of the 88 completed minilaparotomy cholecys- 
tectomies was uneventful: no death, no biliary compli- 
cations, little pain with low analgesia requirement, oral 
intake on day 1, discharge from hospital on day 2, and 
return to normal activity between days 8 and 14. The 
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authors concluded that the results of minilaparotomy 
cholecystectomy compare favourably with those of 
laparoscopic cholecystectomy. They believe that the 
procedure should be an alternative to laparoscopic 
cholecystectomy, especially when cost is a problem or 
when laparoscopic equipment is not available, and an 
alternative to conventional open cholecystectomy when 
laparoscopic cholecystectomy is contraindicated. 

Hepatocellular carcinoma (HCC), the second most 
common cause of death from cancer in China, is responsible 
for 130 000 deaths every year. However, as a result of efforts 
in the early detection of HCC and resection of small 
tumours, re-resection for subclinical recurrence, cytore- 
duction and second-stage resection for irresectable HCC, 
and ageressive palliative surgery other than resection (e.g. 
hepatic artery ligation or cannulation, cryosurgery), an 
encouraging improvement in long-term survival has been 
observed in Shanghai by Tang etal.”. In their series of 
2672 patients with HCC, the 5-year survival rate was 4-8 
percent in 1958-1970, 12-2 per cent in 1971-1983 and 
46-7 per cent in 1984-1995. The 5-year survival rate 
was 61-3 per cent following resection of small HCC 
(n= 645), 33-6 per cent following resection of large HCC 
(n= 950), 48-9 per cent for re-resection (7 = 147) calculated 
from the first resection, 68 per cent for second-stage 
resection (7=73) and 19-8 per cent for palliative surgery 
(n=574, including 73 with second-stage resection). By 
1995, 239 patients with HCC had survived for more than 
Syears. Recurrence and metastasis remained the major 
obstacles to more prolonged survival after operation for 
HCC. Molecular studies of invasiveness, and experimental 
imtervention in the newly established highly metastatic 
model of human HCC in nude mice in the authors’ 
institution, have also been delineated. It is concluded that 
early detection and resection of small HCC remain of most 
importance in improving survival rates. Aggressive surgical 
treatment, such as re-resection and second-stage resection, 
are also important, and invasiveness-related recurrence will 
be the next target to be studied. 


D. Castaing 


Editor-in-Chief 
Annales de Chirurgie 
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Vascular Surgical Society of Great Britain and Ireland 


The Annual Scientific Meeting of the Vascular Surgical Society of Great Britain and Ireland was held in Hull on 19/20 
November 1998 under the Presidency of Mr J. M. D. Galloway. Abstracts of the presentations given at the meeting were 
published in the May 1999 issue of the BJS. This year for the first time, in keeping with the special relationship between the 
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Role of superficial venous surgery in the treatment of venous 


ulceration 
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Background: The aim of this study was to determine the ability of superficial venous surgery to heal 
venous ulcers in lower legs with isolated superficial venous incompetence. 

Methods: This was a prospective study of patients recruited from a venous ulcer assessment clinic. 
Ulcers were considered venous if the ankle: brachial pressure index was greater than 0-8 and duplex 
imaging showed venous reflux. Patients with isolated superficial venous incompetence were offered 
saphenofemoral and/or saphenopopliteal surgery. Neither perforator surgery, skin grafting nor post- 
operative compression hosiery or bandaging was used. 

Results: A total of 122 legs with normal deep veins underwent superficial venous surgery. Ninety 
procedures (74 per cent) were done under local and 32 (26 per cent) under general anaesthesia. Sixty 
operations (49 per cent) were done as a day case. The median time to healing was 18 (95 per cent confi- 
dence interval 14-21) weeks and the cumulative 6-, 12- and 18-month healing rates were 57, 74 and 82 
per cent respectively. 

Conclusion: In patients with venous ulceration and isolated superficial venous incompetence, super- 
ficial venous surgery can produce ulcer healing in the majority of patients without the need for perfora- 


tor surgery, postoperative compression bandaging or skin grafting. 
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Introduction 


Venous ulceration results from isolated superficial 
venous incompetence in up to 60 per cent of cases’ *. 
Although it has been suggested by a number of authors that 
superficial venous surgery may have a role to play in the 


treatment of venous ulcers associated with isolated super- 
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ficial venous incompetence™*, there are surprisingly few 
prospective studies. Studies that have been published have 
applied postoperative compression in some or all®’ 
patients, thereby making it difficult to determine the 
specific contribution of surgery to healing. 

The purpose of this prospective study was to 
determine the ulcer healing rate after superficial venous 
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surgery in patients with isolated superficial venous 
incompetence. Neither skin grafting nor compression 
was used after operation. 


Patients and methods 


Patients were recruited from those attending a single- 
visit venous ulcer assessment clinic’. Each patient 
underwent a full clinical assessment, measurement of 
ankle: brachial pressure index (ABPI) and colour duplex 
imaging of the venous system. Ulcers were considered 
venous if the ABPI was greater than 0-8 and duplex 
imaging showed venous reflux. Patients with superficial 
venous incompetence were offered surgery while those 
who declined surgery and those with deep venous 
incompetence were treated by four-layer compression 
bandaging”. 


Colour duplex imaging 


Duplex imaging was performed in all subjects using an 
ATL Ultramark 9HDI colour duplex scanner (Ad- 
vanced Technology Laboratories, Letchworth, UK). 
Patients were examined in the standing position or in 
a sitting position with the leg dependent. A broadband 
4-MHkz flat linear array transducer was used to insonate 
the superficial and deep veins. Venous reflux was 
defined as the presence of reversed flow for more than 
0-5s on release of a calf squeeze distal to the segment 
of vein under examination’. 


Ulcer area 


Before surgery the ulcer area was measured by computer- 
ized planimetry from tracings of the ulcer perimeter on 
transparent acetate sheets. Ulcers were considered healed 
when full epithelialization had occurred. 


Surgery 


Saphenous vein surgery was performed under local infiltra- 
tion anaesthesia or general anaesthesia. Patients who were 
fit for general anaesthesia underwent flush ligation of the 
saphenofemoral junction and stripping of the long saphe- 
nous vein to just below the knee. Under local anaesthesia a 
flush ligation was also performed with excision of the upper 
5 cm of the saphenous vein. All patients undergoing flush 
ligation of the saphenopopliteal junction had the junction 
marked before operation using duplex imaging. The short 
saphenous vein was never stripped. No leg had any 
perforator surgery. After operation the ulcers were dressed 
with a non-adherent dressing (N-A Dressing; Johnson and 
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Johnson, Skipton, UK), a layer of gauze and a graduated 
below-knee Tubigrip (Seton Health Care Group, Manche- 
ster, UK). The median pressure at the ankle beneath the 
Tubigrip measured in ten legs was 8 (range 7-11) mmHg. 
Neither forma: compression bandaging nor hosiery was 
used. 


Follow-up 


Patients were reviewed in the clinic 6 weeks after operation 
and every 8 weeks thereafter until ulcer healing. All legs with 
ulcers that showed no healing at all by 6months were 
reassessed clinically and had a repeat colour duplex scan. In 
addition, legs with perforator incompetence were re- 
examined by duplex imaging at least 6 months after surgery. 


Statistical analysis 


Data were analysed using non-parametric statistics as 
appropriate. Healing rate was examined with Kaplan- 
Meier plots” and different groups were compared using the 
log rank test”. Non-healed ulcers were censored to their 
last clinic visit as were patients who died or were lost to 
follow-up. Legs that were amputated were censored to the 
time of amputation. 


Results 


Between May 1994 and July 1997, 325 new leg ulcers were 
seen in the assessment clinic. Of these, 178 legs (55 per cent) 
had isolated superficial venous incompetence and 122 (111 
patients) underwent surgery. Of the 118 patients who 
underwent surgery, 75 (83 legs) were women and 36 (39 
legs) were men. Six legs (5 per cent) had previously 
undergone superficial venous surgery (four long and two 
short saphenous). The median age of the patients was 72 
(range 28-94) vears. The median duration of ulceration in 
the 122 legs was 32 (range 2-1680) weeks and the median 


Table1 Distribution of superficial venous reflux and site of 
ulceration in 122 legs 







Site of ulcer 
Medial Lateral 


Distribution of reflux malleolus: malleolus Othe 





Long saphenous (n=93) 62 (67) 21 (23) 10 (11) : 
Short saphenous (n=13) Eo Be ee Ques 
Long and short saphenous (n=16) 10. 5 4 


Values in parentheses are percentages. *Four bimalleolar and seven on the 
posterior calf 
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Fig.1 Kaplan-Meier cumulative healing rate for all 122 ulcerated 
legs. The s.e.m. is less than 10 per cent at all time points 
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Fig.2 Kaplan-Meier cumulative healing rate for small, medium 
and large ulcers. The s.e.m. is less than 10 per cent at all time 
points. P< 0-005 (log rank test) 


ulcer area was 9-0 (range 1-3-500-0)cm?, Although there 
was a history of deep venous thrombosis in seven legs, there 
was no evidence of this on colour duplex imaging. Ninety- 
three legs (76 per cent) had long saphenous incompetence 
alone, 13 (11 per cent) short saphenous alone and 16 (13 per 
cent) a combination of long and short saphenous reflux. 
There were seven legs (6 per cent) with calf perforator 
incompetence in addition to long saphenous incompetence. 
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The relationship between the distribution of reflux and site 
of ulceration is shown in Table 1. 


Surgery 


Ninety operations (74 per cent) were done under local and 
32 (26 per cent) under general anaesthesia. Sixty procedures 
(49 per cent) were performed as a day case and 62 (51 per 
cent) involved an overnight stay. Sixty-nine legs (57 per 
cent) had saphenofemoral ligation only, 24 (20 per cent) © 
saphenofemoral ligation and strip, 13 (11 per cent) 
saphenopopliteal ligation, 12 (10 per cent) saphenofemoral 
and saphenopopliteal ligation, and four (3 per cent) 
saphenofemoral ligation and strip combined with sapheno- 
popliteal ligation. 


Outcome of surgery 


The healing rate of all the ulcerated legs 1s shown in Fig. 1. 
The median time to healing was 18 (95 per cent confidence 
interval 14-21) weeks and the cumulative 6-, 12- and 18- 
month healing rates were 57, 74 and 82 per cent 
respectively. During the study 92 ulcers healed. Thirty legs 
were censored because nine patients died, one was lost to 
follow-up, two legs were amputated and 18 legs had non- 
healed ulcers. One leg was amputated because of methi- 
cillin-resistant Staphylococcus aureus (MRSA) infection and 
the other owing to uncontrollable pain caused by a very 
large (500 cm”) ulcer. Ulcers were arbitrarily divided into 
small (area less than 5-0 cm’; n = 37), medium (5-1—-10-0 cm7; 
n= 34) and large (greater than 10cm’; n=51) and their 
healing rates plotted (Fig. 2). The 1-year healing rate for 
small, medium and large ulcers was 94, 74 and 60 per cent 
respectively (P< 0-005, log rank test). The actuarial 1-year 
healing rate for legs that had long saphenous reflux (7 = 93), 
short saphenous reflux (7 = 13) or a combination of the two 
(n= 16) were 74, 75 and 69 per cent respectively (P= 0.9, log 
rank test). 


Review of non-healing ulcers and legs with 
perforator reflux 


Colour duplex examination of the 18 legs with ulcers that 
failed to heal revealed that two had recurrent sapheno- 
femoral reflux; there was no recurrent saphenofemoral or 
saphenopopliteal reflux in the remaining 16. Clinical 
examination of these patients suggested that possible causes 
of non-healing were a fixed, rigid ankle joint in eight and 
immobility due to severe hip osteoarthritis in four; no 
specific reason for non-healing could be identified in four 
legs. Of the seven legs with perforator reflux, five ulcers 
healed, one leg was amputated and one patient died. Colour 
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duplex imaging of the five healed legs did not show any 
continuing perforator reflux. 


Discussion 


Although the role of superficial venous surgery in patients 
with venous ulceration and a combination of superficial and 
deep venous reflux is controversial’’~'*, there is a develop- 
ing consensus that superficial venous surgery is important in 
legs with superficial venous reflux and normal deep veins? ™”. 
However, it has been difficult to determine the specific 
contribution of superficial venous surgery to ulcer healing 
in legs with isolated superficial venous reflux because 
compression bandaging or hosiery has been applied in 
some, or all patients’ ~’. In the present study, compression 
bandaging was not applied after operation and the efficacy 
of superficial venous surgery is illustrated by the cumulative 
12- and 18-month healing rates of 74 and 82 per cent 
respectively. Not surprisingly, the 1-year healing rates for 
small, medium and large ulcers were significantly different. 
However, the cumulative healing rate for the largest ulcers 
was eventually 80 per cent and it was concluded that larger 
ulcers are not more resistant to healing but simply take 
longer. Skin grafting of larger ulcers at the time of 
corrective venous surgery would immobilize these elderly 
patients for up to 10 days and was not considered to be in the 
best interests of the patient or the hospital. 

Patients with venous ulcers tend to be elderly and so local 
anaesthetic disconnection was selected in approximately 75 
per cent of patients. This meant that half of the procedures 
were done as a day case. In the current hospital environ- 
ment, patients with leg ulcers are at risk of acquiring MRSA 
infection. However, there is no doubt that the preferred 
procedure in younger fit patients is a high tie and strip 
because of a reduced recurrence rate compared with that 
associated with a high tie alone!’ 

Only seven legs (6 per cent) with long saphenous 
incompetence in this study had concomitant calf perforator 
incompetence. This relatively low incidence of perforator 
incompetence in a study of legs with isolated superficial 
venous incompetence is perhaps not surprising as perforat- 
ing vein incompetence is strongly correlated with deep 
venous incompetence'*. These seven patients did not 
undergo perforator surgery and, interestingly, of the five 
legs available for review, all had healed ulcers and the 
perforating veins had regained their competence. Although 
the numbers in the present study were small, this finding is 
in agreement with previous studies“! which have reported 
that 80 per cent of perforating veins regain competence after 
surgery to the long saphenous system alone. The concept 
that ulceration results from calf muscle pump overload and 


pr g2 e EEA aie 
failure’! rather than from the superficial incompetence 
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per se in patients with isolated superficial venous insuffi- 
ciency helps to explain the mechanism by which calf 
perforating veins regain their competence after superficial 
surgery. This supports the statement by Darke and Penfold’ 
that perforator surgery has little or no role to play in the 
management of patients with venous ulceration and super- 
ficial venous incompetence. 

The concept of calf muscle pump failure also helps to 
explain the finding that roughly one-quarter of patients with 
long saphenous incompetence had lateral venous ulcers and 
one-half of patients with short saphenous incompetence 
had medial venous ulcers. This is contrary to the commonly 
held belief that long saphenous incompetence causes medial 
ulcers and short saphenous incompetence causes lateral 
ulcers’. If ulceration is a consequence of calf muscle pump 
failure and subsequent venous hypertension, there is no 
reason that either long or short saphenous incompetence 
should produce ulcers specifically in the anatomical 
distribution of the incompetent vein. The finding of a high 
healing rate after short saphenous surgery is in agreement 
with that of Bass et al.°. 

Although the healing rate after superficial venous surgery 
in these patients is gratifying, perhaps the most important 
impact of surgery would be to minimize ulcer recurrence. 
The present report has not addressed this issue, but all of 
these patients are being followed carefully for at least 5 years 
to determine the ulcer recurrence rate. A recent paper from 
Ghauri et al.” does, however, suggest that patients with 
normal deep veins who undergo corrective superticial 
venous surgery do indeed have a lower ulcer recurrence 
rate than a similar group of patients treated by bandaging. 

When legs with unhealed ulcers were re-examined, it was 
found that the majority had either a fixed ankle or severe 
osteoarthritis of the knee. Both of these conditions impair 
calf muscle pump function”? and it is perhaps not surprising 
that superficial venous surgery did not restore normal calf 
muscle pump function in these patients. Perhaps patients 
with fixed ankle joints should not be offered surgery, or 
should have physiotherapy to try to improve ankle move- 
ment and thus calf muscle pump function. 

This study has shown that in patients with venous 
ulceration and isolated superficial venous incompetence 
superficial venous surgery can produce ulcer healing in the 
majority of patients without the need for perforator surgery, 
postoperative compression bandaging or skin grafting. 
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Background: This prospective study compared morbidity and mortality rates following conventional 
and endovascular abdominal aortic aneurysm (AAA) repair using a physiological scoring system. 
Methods: Between December 1994 and November 1997, 104 elective open aneurysm repairs and 49 
endovascular aneurysm repairs were performed. These patient cohorts were compared using the 
Portsmouth predictor equation (P-POSSUM) scoring system. Data collected prospectively from patient 
notes were used to obtain physiological and operative severity scores which were analysed to compare 
expected and observed mortality and morbidity rates. 

Results: There were three deaths (6 per cent) in the endovascular AAA repair group and 17 (16 per 
cent) in the conventional aneurysm repair group, whereas the P-POSSUM formulae predicted mortality 
rates of 8 and 19 per cent respectively. Although the mean physiological scores were similar for both 
groups (endovascular 20-8 versus conventional 20-1), the operative severity score was significantly great- 
er in the conventional group (26-3 versus 19-7; P< 0-001). 

Conclusion: In this study open aortic aneurysm repair had a higher operative severity than endovascular 
repair, which was reflected in the increased mortality rate. 
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Introduction 


Endovascular repair of abdominal aortic aneurysm (AAA) is 
rapidly gaining acceptance as an alternative to conventional 
open repair. The two principle advantages of the endovas- 
cular technique are the absence of intraperitoneal manipula- 
tion anda reduction in aortic occlusion time!. Obviating the 
need for laparotomy should reduce postoperative respira- 
tory”? and gastrointestinal complications, whereas the 
reduction in aortic cross-clamp time may decrease cardiac 
complications. Before widespread acceptance, careful 
appraisal is necessary to define the specific indications for 
endovascular aneurysm repair. There are theoretical, 
physiological and metabolic advantages of endovascular 
aneurysm repair which mean it may be associated with lower 
morbidity and mortality rates than conventional repair. 
Studies that suggest this have relied on retrospective data*.In 
the absence of a prospective randomized trial, a physio- 
logically matched prospective study may provide informa- 
tion as to the comparative mortality and morbidity rates 
associated with endovascular and conventional aneurysm 
repair. 
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The surgical scoring system Physiological and 
Operative Severity Score for enUmeration of Morbidity 
and mortality (POSSUM) has been used to standardize 
patient data so that comparisons of outcome can be 
made despite varying populations and referral patterns’. 
This involves assigning scores for both physiological 
variables and operative severity”®. Logistic regression 
analysis may be used to calculate expected morbidity 
and mortality rates. 

The original POSSUM system overestimated ex- 
pected mortality rates in individuals and small numbers 
of patients’, To rectify the inconsistency, Whiteley 
etal.° developed the Portsmouth predictor equation 
P-POSSUM, which is more accurate in small patient 
populations. In this study, the P-POSSUM scoring 
system has been used to compare conventional and 
endovascular AAA repair. 


z 


Patlents and methods 


Between December 1994 and November 1997, 153 patients 
were assessed for endovascular repair of an AAA at this 
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Tablet Portsmouth predictor equation physiological scoring 


Dyspnoea on exertion 


Mild COPD 


131-170 or 100-109 
81-100 or 40-49 


12-14. 
7810 a 
-115-129 or 161-170 
101-20 or 31-4 
14311435 aS 





3-2-3-4 or 5-1-5 ; 








One score is given for each category. The physiological severity score is the sum of the scores for the 12 categories. COPD. chrome ob 





pulmonary disease; MI, myocardial infarction; AF, atrial fibrillation; JUP, jugular venous pressure 


Table2 Portsmouth predictor equation operative scoring 





institution. Patients aged 65 years or younger and without 
specific indications for endovascular repair (e.g. hostile 
abdomen) or with unsuitable arterial anatomy underwent 
conventional AAA repair. Overall, 104 had a conventional 
open repair and 49 had endovascular repair. 


Surgical techniques 


A standard technique? of AAA resection was employed for 
the 104 patients who underwent elective open repair. 
Woven Dacron (Du Pont, Wilmington, Delaware, USA) 
grafts were used in all patients. 

The majority of patients (47 of 49) who underwent 
endovascular aneurysm repair had an aortouni-iliac device 
assembled in-house using commercially available compo- 
nents. This consists of a tapered expanded polytetrafluoro- 
ethylene (Bard-Impra, Temple, Arizona, USA) graft that is 
attached to a balloon-expandable stent (Cordis, South 
Ascot, UK), in turn mounted on a 3-cm balloon angioplasty 
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catheter (William Cook Europe, Letchworth, UKJ These 
components were packaged within a 21-Fr sheath (William 
Cook Europe). To avoid damage to the endoprothes 
packaged device was delivered into the aorta throu 








} 


Fr introducer sheath. The design was adapted 





method initially described by Parodi er af.” in 199. 

been described previously’. 
Additionally, two patients 

procedures using the Stentor system (Vintec, Freeport, 


Bahamas). 


underwent aortobr-iliac 


Calculation of Portsmouth predictor equation scores 


For each patient, 12 physiological factors and six operative 
factors of independent significance were collected on 
individual structured sheets. Scores of 1, 2, 4 or & were 
given for each physiological and operative factor (Tables! 
and 2). An individual predictive risk for death and morbidity 
was derived from the P-POSSUM formulae using the 
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physiological (PS) and operative severity (OSS) scores. The 
formula for odds ratio morbidity was: 
In R/T — R = —5-91 + (0-16 x PS) + (0-19 x OSS) 


where R is the predicted risk of morbidity. The formula for 
odds ratio mortality was: 
In R/1 = R = —9.07 + (0-17 x PS) + (0-16 x OSS) 


where R is the predicted risk of death. Actual death was 
recorded, as was any major complication causing significant 
morbidity. These data for observed morbidity and death 
were then used to calculate an observed : expected ratio. 


Statistical analysis 


‘The results were expressed as mean (s.d.). The physiological 
and operative severity scores were compared using the 
Mann-Whitney U test. 


Table3 Demographic data for patients undergoing elective 
aneurysm repair 

Conventional Endovascular — 

(= 104) n=49 o 









(n=49}). 

Sex ratio (MIF) 6B 

Age (years)* 0 T2638) o f 

Aneurysm size (cemy = BB (49-98) 57 

Aiskigctors o o ee 
Hypertension = a A2). Beo 
ischaemic heart diseaset 24 (23) 8(16) niis 
Diabetes mellitus. ES Bye 42). 
Cerebrovascular diseaset 5 (5) 24) 2 
Intermittent claudication 34 (33) O(a) 
Current <49 (47) -48 (7) 
Exsmoker 46 (44). 19 (39) 
Never i 9 (9) :42-(24) 


Values in parentheses are percentages except *values are median (range). 
tAngina pectoris, myocardial infarction, dysrhythmia, congestive cardiac 
failure, coronary artery bypass surgery. ¢ Transient ischaemic attack, 
amaurosis fugax, stroke, carotid endarterectomy 


Results 


The demographic data for patient cohorts are given in 
Table 3. The median maximum transverse diameter of the 
AAA measured before operation was 5-9 (range 4-9~9.8) cm 
in the conventional group and 5.7 (range 4-6-7-6) cm in the 
endovascular group. In the conventional group, 61 (59 per 
cent) had tube grafts inserted and 43 (41 per cent) had 
bifurcated grafts. 


Portsmouth predictor equation scores 


The mean physiological scores were similar for both 
conventional (20-1(5-0)) and endovascular (20-8(5-6)) 
groups (P> 0-05). Operative severity was calculated to be 
significantly greater in the conventional group than in the 
endovascular group with P-POSSUM scores of 26-3(2-1) 
and 19-7(1-7) respectively (P< 0-001). This appeared to be 
related to significantly increased perioperative blood loss in 
conventional repairs, with estimated blood loss greater than 
1000 ml affecting 81 (78 per cent) of 104 conventional and 
21 of 49 endovascular operations (P<0-05). Further 
operative procedures were required after eight conventional 
and three endovascular operations. 

The data for observed and expected deaths and morbidity 
for each group are shown in Table 4. 


Deaths 


There were 17 deaths (16 per cent) within 30 days following 
a conventional aneurysm repair (Table 5). Although the 
mortality rate appeared high compared with that in other 
series it was less than the expected figure from the 
P-POSSUM calculation of 19 per cent. There were three 
deaths (6 per cent) in the endovascular group. Two were 
attributed to massive microembolization and the third to 
multiple organ failure. 


Morbidity 


There was significantly more morbidity after conventional 
repair (72 per cent) than after endovascular repair (43 per 


Tabie4 Observed and expected mortality and morbidity rates for endovascular and conventional aneurysm repair 


‘Mortality 
n oo E O:E rato O° 
Endovascular 49-36) 4.0(8) 075 
Conventional 904-17 16) 19-8 (19) 0-86 


21 (43) 
75 (72) 







"Physiological 


E* = OE ratio score 


11.9(24) 176 
484 (47) 155 2 


*Values in parentheses are percentages; tvalues are mean(s.d.). O, observed value; E, expected value 
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Table5 Causes of death following elective conventional 
aneurysm repair (7 = 17) 


*Increase in blood urea of more than § mmol/l after operation. (Two 
patients required femoral embolectomy after developing acute lower limb 
ischaemia. {One aortomonoiliac device migrated following deployment 
and required conversion to open repair; one patient required a 
femorofemoral cross-over graft after a limb of the aortobi-iliac device 


blocked 


cent) (Table 6). The crude morbidity was higher than 
expected for both populations, although the difference 
between the observed and expected morbidity rates was not 
significant. 


Discussion 


Few studies have attempted to compare the results of 
conventional and endovascular aneurysm surgery. May and 
White used a historical control group in their first 
comparative study’ which matched patients by aneurysm 
morphology and by a broad range of associated co- 
morbidities. The groups were small (conventional repair, 

= 28; endovascular repair, 2 =27), and excluded patients 
deemed ‘unfit’ for conventional repair but who had under- 


© 1999 Blackwell Science Ltd 








gone endovascular repair. No significant differences 








The study involved comparisons of retrospectie: 





prospective data and suffered from bias in selecti 
measurement. These criticisms were partly addressed in a 





further study that made a concurrent comparison of patients 


treated by open (@=195) and endovascular Gr= 1s) 
repair'’. Data were analysed by the life-table method, This 
study reported no significant difference in the perioperative 
mortality rate between the two groups. but a higher graft 
failure rate in the endovascular group. However. nearly halt 
(7 =48) of the patients in the endovascular group had 
already been excluded from open repair because of 
associated co-morbidities. 

The present study has attempted to compare the outcome 
of endovascular treatment of AAA with conventional 
treatment l 
P-POSSUM physiological scoring system. This: 
ogy may be the most appropriate for individi 


using prospective information the 





i 
hodol- 





ab centres 
before the start of a randomized clinical trial. In this study 
the patient populations were compared by their physiolo- 





gical scores, without the need to exclude ‘unfit 


i Le 
or Shigh- 
i 


risk” patients undergoing endovascular repair, 


OCU USE 





preoperative differences were compensated for by 
P-POSSUM formulae. 


Elective surgical repair of asymptomatic ane 






carries a mortality rate of between 4 and 8 per 
In this series the crude mortality rate of 16 per ce 
conventional repair was high, but it was sall lower g 
expected figure of 19 per cent predicted by P-POSSUM. An 
overall mortality rate of 12 per cent following conventional 
aneurysm repair has been reported from January 1994 to 
December 1996 in this institution? , compared with 6-8 per 
cent from 1981 to 1994'*. It was found that there 
significant increases in patient age and co-rnor 





factors owing to changes in reterral practices which may 





have influenced the observed increase in mortality 7 





the endovascular programme was initiated in 
The endovascular group had an almost identical į 
logical score, despite expecting to find ‘high-risk’ 


acteristics. The mortality rate after endovascular s 








also appeared high at 6 per cent, but was also lower than that 
expected using the P-POSSUM predictor equation. tt may 
be argued that P-POSSUM was overpredicting deaths and 
that the mortality rate was indeed high; however, the 


addition of the Portsmouth predictor equations to the 
original POSSUM described by Copeland ef a/. was made 
precisely to address this criticism. 

There were fewer deaths in the endovascular group than 





the conventional group and the morbidi 





lower. Given that the two populations were matched closeh 
with regard to preoperative physiological characteristics, it 


"Ad 
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is suggested that these differences were the consequence of 
increased operative severity in the conventional group. This 
was reflected in the operative severity scores for the 
conventional and endovascular groups, and seemed mainly 
to be a result of operative blood loss. 

This observational study provides further encourage- 
ment for the development of endovascular devices for 
aneurysm repair. Randomized studies to determine the 
long-term consequences of endovascular AAA repair are 
also required before the efficacy of these devices can be 
properly assessed and recommended for widespread use’®. 
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Background: The aim of this study was to identify the incidence of, and mortality in, patients with a 
ruptured abdominal aortic aneurysm (AAA) reaching hospital alive in Wales. 

Methods: Patients who presented with a ruptured AAA between September 1996 and August 1997 were 
analysed. Data were collected prospectively by an independent body, observing strict confidentiality. 
Results: Some 233 patients with a confirmed ruptured AAA were identified, giving an incidence of eight 
per 100000 total population. Some 133 patients (57 per cent) underwent attempted operative repair; 85 
(64 per cent) of these died within 30 days. Of the 233 patients, 92 were admitted under the care of a vascular 
surgeon and 141 under a non-vascular surgeon. Vascular surgeons operated on 82 patients (89 per cent), 
of whom 50 (61 per cent) died, whereas non-vascular surgeons operated on 51 patients (36 per cent), of 
whom 35 (69 per cent) died. 

Discussion: This study is unique as it is an independent prospective study of mortality in patients with a 
ruptured AAA who reached hospital alive. Mortality was independent of the operating surgeon, but vascu- 
lar surgeons turned down significantly fewer patients than non-vascular surgeons (11 versus 64 per cent, 


P<0-001). 


Paper accepted 11 March 1999 


Introduction 


The incidence of abdominal aortic aneurysm (AAA) is 
reported to be increasing in England and Wales’. National 
statistics from the UK reveal that 2500 men in the 60- 
79 years age group die from AAA each year’. Ruptured AAA 
is responsible for 1-4 per cent of deaths in men and 0-5 per 
cent of deaths in women over the age of 65 years in England 
and Wales’, 

The reported mortality rate for elective aortic aneurysm 
repair is less than 5 per cent*”’, while that for ruptured AAA 
is between 24 and 95 per cent®!®?*. Without surgical 
intervention, the mortality rate is 100 per cent. Despite an 
increasing awareness of the condition and more liberal use 
of ultrasonography, up to 50 per cent of all AAA repairs are 
still performed for rupture’’. The aim of this study was to 
identify the incidence of, and mortality from, ruptured AAA 
in patients reaching hospital alive in Wales. 


Patients and methods 


At the onset of the study written permission was obtained 
from all the hospital Trusts and consultant surgeons in 
Wales to allow access to their patient records. The data 
were collected prospectively, observing strict confidenti- 
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ality, by three part-time professional audit staff from the Al 
Wales Audit Resource (AWARe) Unit. The AWARE 
Project Manager (A.H.B.B.) was responsible for coord 
ing data collection. The data collecting team is experienc 
in medical data collection as they have recently comple 
two All Wales Cancer Audits on colorectal” 
gastrointestinal cancers. AWARe regularly operates an 
internal quality monitoring system to ensure accurat 








and uppe 






collection. This includes case notes being k 
independently by all three data collectors to 
consistency in data collection. 





Data were collected on all the patients who 
hospital with confirmed AAA rupture in Wales over a 
month period between September 1996 and August 1997. 
Patients were identified from emergency admission books, 
theatre log books, death certificates, autopsy reports, 
hospital discharge summaries and coding. Ruptured AAA 
was strictly defined as the presence of free intraperitoneal or 
retroperitoneal blood as stated in either operative note, 
autopsy report or computed tomography finding in the 
absence of any identifiable cause for bleeding other than the 





aneurysm. Those suspected of ruptured AAA but whe 





found to have other pathology or no rupture v 
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way to hospital and those who died in hospital without the 
diagnosis of ruptured AAA. 

Operative mortality was defined as death within 30 days 
of operation. A patient was deemed to have been operated 
on for ruptured AAA when he or she received an anaesthetic 
with the intention of repair, regardless of whether a graft 
was successfully inserted. 

Overall mortality included all patients who died follow- 
ing rupture; this included both operated and non-operated 
patients. Postoperative complications were identified from 
case notes and discharge summaries. A surgeon was 
considered either a vascular surgeon or a non-vascular 
surgeon as recognized by the Higher Surgical Training 
Committee for Wales following the recommendations of 
the Vascular Surgical Society. No surgeon had access to 
other surgeon’s or hospital identification, although each 
surgeon had access to his or her own hospital data. Data 
were then stored in the All Wales Audit Resource Unit. 

Statistical testing for differences between groups was by 
x analysis; P< 0-05 was considered significant. 


Results 


Over the 12 months, 233 patients were identified with a 
confirmed ruptured AAA reaching hospital alive. Two- 
thirds were men, and almost all were aged over 60 years; 
three-quarters were 70 years and over (Table 1). The 
women were generally older than the men; the proportion 
aged over 80 years was nearly twice as high. 

Forty-seven patients (20 per cent) had a previously 
documented AAA. The reasons for not operating elec- 
tively on these patients were not addressed in this study. 

Abdominal pain (7 = 110), back pain (7 = 85) and shock 
(n = 114) were the commonest presenting symptoms. Over 
half of the patients (7=129) were referred from the 
accident and emergency department, a third (7 = 74) were 
referred directly by their general practitioner, and the 
remaining 30 were referred from various other sources, 

Associated risk factors included previous myocardial 
infarction (7 = 44), angina (7 =44), hypertension (7 = 68), 
stroke (7=22), diabetes (7=13) and smoking (#= 68). 
Forty-six patients smoked 0-20 cigarettes a day and 22 
smoked more than 20 daily. 

Fifty-five (24 per cent) of the 233 patients had 
ultrasonography and computed tomography because of 
diagnostic uncertainty. 

All 18 hospitals in Wales with an accident and 
emergency department participated in the study. Fig. I 
shows the distribution of patients with ruptured AAA in 
these hospitals. 

Fifty-seven per cent of the patients with ruptured AAA 
had surgery (Fig. 2). The total number of deaths, including 
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Table1 Age and sex distribution of patients 
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Fig.1 Number of patients in each of the 18 participating 
hospitals (coded A-R) 
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Fig.2 Flowchart showing mortality from ruptured abdominal 
aortic aneurysm. ICU, intensive care unit; A/E, accident and 
emergency department 


operated and non-operated patients, was 185 (21 died in the 
accident and emergency department, 31 during operation, 
45 in the intensive care unit, and 88 on the ward). The 
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Tabie2 Operative and total mortality rates in 233 patients by operative mortality rate was 64 per cent and the over 
age Broup mortality rate for patients with a ruptured AAA reaching 


hospital alive was 79 per cent. AU 100 patients who did not 
have surgery died. 

Of the 233 patients with a ruptured AAA, 92 (39 percent 
were admitted under the care of a surgeon with a vascu! 
interest and 141 (61 per cent) under a general su 
(Fig. 3). The operative mortality rate for vascular surgeons 
was 61 per cent, and that for non-vascular surgeons was 69 
Values in parentheses are percentages per cent OC = 0-80, 1 d.f, P=0.37). However, vascular 
surgeons turned down significantly fewer patients for 
operation than their non-vascular colleagues {11 versus 64 
per cent; x7 =63-74, 1 df, P< 0.001) (Fig. 3). Thus the 
overall mortality rate (including operated and non-operated 
patients) was 65 per cent for vascular surgeons and 89 per 
cent for non-vascular surgeons (x7 = 18-69, 1 d.f., P< 0-001). 

Eighty-two per cent of patients with a ruptured AAA 
who had surgery were between 60 and 79 vearsold. The 
outcome of operation was related to age: the operative 








Table3 Postoperative complications 








mortality rate was 89 per cent in patients of SO years and 


Values in parentheses are percentages over (Table 2). 
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Table 3 illustrates the postoperative complications; some 
patients had more than one. There were no statistically 
significant differences in the complication rates of vascular 
and non-vascular surgeons. 


Discussion 


The true incidence of ruptured AAA is difficult to determine 
because a large number of patients die in the community 
without autopsy and their deaths may wrongly be attributed 
toa coronary event. It has been suggested that the incidence 
of AAA is 3 per cent in the over 50 years age group, or 2—4 
per cent of the total population®!”, This incidence appears 
to be rising’, probably as a result of the ageing population 
and improved diagnostic accuracy'’. The incidence of 
ruptured AAA is reported to vary from 1 to 21 per 100000 
person-years! "=, Drott et al.’ found a sevenfold rise in 
incidence over 36 years. The incidence of patients with 
confirmed ruptured AAA reaching hospital alive in Wales 
was eight per 100000 population (population 2 926900 
during the study). 

Several screening surveys have shown that the prevalence 
of AAA increases with age!” In this study the incidence 
of ruptured AAA rose with age; 97 per cent of patients were 
aged over 60 years. Previous studies have accorded with the 
present results that the operative mortality rate associated 
with ruptured AAA rises with aget Y, 

AAA is six times more common in men than women in 
population screening surveys' *8 however, itis only twice as 
common in men in necropsy studies?™t?, In Wales, two- 
thirds of ruptured AAAs occurred in men; almost all were 
aged over 60 years and three-quarters were 70 years or more. 
In Englandand Wales, the age-standardized mortality rate of 
AAA is twice as high in men as in women’. There is evidence 
that these sex differences are decreasing”. 

In the present study, 57 per cent of patients with a 
ruptured AAA underwent operation. The operative mor- 
tality rate was 64 per cent, but the overall mortality rate 
(including those who had no operation) was 79 per cent. 
This value was higher than the mortality rate associated 
with ruptured AAA reported in the literature® t ®t 11315-28, 
This may be a result of the expertise of the surgeons 
involved or the degree of patient selection. Previously 
published data may reflect an ideal situation, in units with a 
special interest. The value in the present study is that it may 
be a true reflection of overall mortality rate for patients with 
a ruptured AAA in the UK. 

Some surgeons recommend a non-selective policy for 
operation on patients with a ruptured aneurysm!”*. This 
may improve survival rates in the group not previously 
offered surgery but could increase the operative mortality 
rate. 
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Of the 233 patients with a ruptured AAA, 92 (39 per cent) 
were admitted under the care of a surgeon with a vascular 
interest and 141 (61 per cent) came under a general surgeon. 
Vascular surgeons were significantly more active, and 
operated on 89 per cent of ruptured AAAs, while the non- 
vascular surgeons operated on only 36 per cent of patients 
admitted under their care (P< 0-001). 

Although vascular surgeons had a higher operation rate 
(89 per cent), their operative mortality rate was 61 per cent, 
whereas operative mortality for non-vascular surgeons (69 
per cent) was not significantly different. The difference in 
the overall mortality rate (including operated and non- 
operated patients) between vascular (65 per cent) and non- 
vascular (89 per cent) surgeons was statistically significant 
(P<0-001). 

Rupture of an AAA can be prevented by identifying 
asymptomatic aneurysms and performing elective AAA 
repair. Early diagnosis and elective management of aortic 
aneurysms returns life expectancy to normal”. Because 
AAA seldom causes symptoms before rupture, screening 
would appear to be the only way to identify asymptomatic 
aneurysms. 

The present study is unique as it is the only independent 
population-based prospective study of mortality from 
ruptured AAA in patients reaching hospital alive. It involved 
18 hospitals, audited in the strictest confidence by an 
independent trained audit group (AWARe). Ruptured AAA 
is common in Wales and is associated with significant 
mortality even in the hands of vascular surgeons. 
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Background: Proteolytic degradation of the aortic wall by matrix metalloproteinases (MMPs) is 
considered important in the pathogenesis of abdominal aortic aneurysms (AAAs). Many of these MMPs 
are inhibited by tetracycline derivatives, which may have the potential to retard aneurysm growth. 
Methods: Patients undergoing elective repair of an AAA (n= 5) received an intravenous bolus of tetra- 
cycline (500 mg) on induction of anaesthesia and levels of tetracycline in serum, aneurysm wall and 
mural thrombus were assessed by microbiological assay. In a separate series of patients (n = 7) aneurysm 
biopsies were placed into explant culture (with and without tetracyline) and the accumulation of protein, 
hydroxyproline, MMP-9, interleukin (IL) 6 and monocyte chemoattractant protein (MCP) 1 in the 
medium was assessed by colorimetric assay or immunoassay. 

Results: At aortic cross-clamping the median concentration of tetracycline was 8-3 g/ml in serum, 
2-9 ug per g tissue in aortic wall and zero in mural thrombus. Tetracycline inhibited, in a concentration- 
dependent manner, both MMP-9 and MCP-1 secretion (P= 0-022 and P=0-018 respectively), but did 
not alter hydroxyproline or IL-6 secretion. At the highest concentration of tetracycline (100 g/ml) 
median MMP-9 secretion was reduced from 27 to 5 ng/ml (P= 0-007) and median MCP-1 secretion was 
reduced from 50 to 10 ng/ml (P = 0-008). 

Conclusion: Tetracycline rapidly penetrates the aortic wall, but the concentration achieved may be 


insufficient to alter collagen turnover through limitation of MMP production or activity. 
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Introduction 


Tetracycline has numerous actions, particularly on the 
extracellular matrix, that are unrelated to its antimicrobial 
activity. In a wide variety of tissues in different species, 
tetracycline has the capacity to limit collagenolysis by 
inhibition of matrix metalloproteinases (MMPs). Attention 
has focused on whether tetracycline and its derivatives 
might have therapeutic potential in the treatment of 
disorders characterized by pathological connective tissue 
breakdown, for example tumour invasion and metastasis, 
and the arthritides!. In dental practice tetracycline is used to 
prevent gingival erosion associated with the excessive MMP 
activity seen in periodontitis’. 

Abdominal aortic aneurysms (AAAs) are characterized 
by excessive degradation of elastin and collagen 
associated with raised MMP activity, in particular 
MMP-2 and MMP-9?*. One possible approach to 
retard aneurysm progression would be to prevent 
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destruction of the extracellular matrix of the vessel 
wall by inhibition of MMP-mediated proteolysis. 
Doxycycline has been shown to reduce the formation 
of experimentally induced aortic aneurysms ın rats’ and 
tetracycline modulates elastolytic activity in porcine 
aortic explants®. However, there are no data on the 
effects of tetracycline on human aneurysms in vivo or 
in human aneurysm tissue # vitro. 

While investigations have progressed using tetracycline 
in animal models and on human tissue # vitro, there is no 
evidence to show that tetracycline can penetrate the wall of 
human aneurysmal aorta în vive. Aortic aneurysms are lined 
with laminated thrombus and the vasa vasorum are 
occluded, features that could limit delivery of any drug 
aimed at treating aneurysmal dilatation. 

The aims of this study were to demonstrate and 
localize penetration by tetracycline of the aortic wall, to 
attempt to quantify the concentration achieved and to 
investigate the effect of tetracycline on collagen turn- 
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over and inflammatory mediators in aneurysm wall 


cultured jx vitro. 


Patients and methods 


Administration of tetracycline, collection and 
preparation of samples 


Ethics committee approval was obtained and informed 
consent was given by patients admitted to the Regional 
Vascular Service for conventional surgical repair ofan AAA. 
Asingle 500-mg dose of tetracycline was given intravenously, 
together with the other preoperative prophylactic antibio- 
tics. The antibiotics administered varied according to 
consultant preference and clinical indications, and those 
used are shown in Table 1. Blood samples for estimation of 
antibiotic levels and haemoglobin concentration were 
collected immediately before administration of antibiotics 
and again at the time of cross-clamping of the aorta. Full- 
thickness biopsies of the aneurysm wall were excised, washed 
briefly in phosphate-buffered saline (PBS) to remove 
contamination by blood components, flash-frozen in liquid 
nitrogen and stored at - 70°C. In three patients samples of 
mural thrombus from the aneurysm sac were processed in 
the same manner. The tissue was homogenized with a 
Polytron (Kinematica, Luzern, Switzerland), using 1 ml of 
water foreach0-1 gtissuewetweight. The homogenates were 
either processed immediately or frozen at -70°C for 
subsequent analysis. The blood samples were allowed to clot 
at room temperature before centrifugation to separate the 
serum, which was stored in aliquots at — 70°C. 


Microbiological assay for tetracycline 


The test organism used was Bacillus cereus ATCC 11778, 
and vancomycin. The 
spore suspension was prepared by the method of Farrell and 


which is resistant to metronidazole 


Table1 Serum and aortic wall concentrations of tetracycline measured by microbiological assay 


_ Antibiotics 3 
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Williams’. Briefly, the spore suspension was incorporated 
into Oxoid DST agar (Fisher Scientific, Loughborough, 
UK) pH 6-6 in a ratio of 1 ml of suspension to 100 ml of 
molten agar. A B-lactamase and diacetyl-L-lys-D-ala-D-ala 
were added to the agar mix to inactivate the penicillins, 
cephalosporins or vancomycin given with the tetracycline. 
The seeded agar was mixed well, then allowed to set on 
30 X 30-cm plates. 

Standard solutions of known tetracycline concentration 
were prepared using 25 per cent horse serum in PBS as 
diluent. Standards, serum samples and tissue homogenates 
were placed in triplicate in the wells of the agar plate and 
incubated overnight at 37°C. The diameters of the clear 
zones with no bacterial growth (zone of inhibition) were 
measured using a standard rule and the standard curve was 
constructed by plotting the diameters against the logarithm 
of tetracycline concentration. The plot of diameter of zone 
of inhibition against tetracycline concentration was linear in 
the concentration range of 0-10ug/ml. This assay was 
applicable to whole serum and whole homogenates, so no 
correction for extraction efficiency was required. 


Fluorometric assay for tetracycline 


The concentration of calcium chelates of tetracycline, in the 
presence of barbitone, was determined as described pre- 
viously, using excitation at 395 nm and monitoring emission 
at 525nm"°, 
0-25 ug/ml. This assay could be used only forserum samples. 
Homogenates caused strong quenching of fluorescence. 


The assay was linear in the range of 


Explant culture of aneurysm biopsies 


In a separate series of experiments, biopsies of the anterior 
wall of AAAs were obtained from patients (7 =7) under- 
going open surgical aneurysm repair. Each specimen was 
place in sterile Dulbecco Modified Eagles Medium 
(DMEM) supplemented with antibiotics and transported 
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to the laboratory. The tissue was processed within 1 h under 
sterile conditions. Specimens were washed free of blood 
with culture medium and divided into three approximately 
equally sized pieces, typically 0-2-0-5 g wet weight. Two 
were cultured ın the presence of different concentrations of 
tetracycline (10 and 100 ug/ml); the remaining segment 
remained untreated and acted as control. Each piece was 
placed in a 30-mm culture dish, luminal surface uppermost, 
bathed in culture medium (1 ml of medium per 0-1 g wet 
weight of tissue) and incubated under standard conditions 
of 37°C in 4 per cent carbon dioxide. The culture medium 
was replaced every 48h. The medium harvested was 
centrifuged (10 000g for 60s) to remove particulate debris 
and stored frozen in aliquots at -70°C until analysed. The 
viability of these explants was checked by glucose con- 
sumption, continuation of active protein synthesis and 
histological examination”. 


Analysis of conditioned media 


Hydroxyproline was determined by colorimetric assay. 
Standard solutions of hydroxyproline (0-5 g/ml) were 
prepared fresh for each assay using DMEM as diluent. 
Standards and samples (90 uI) were placed in duplicate into 
a 96-well microtitre plate. Subsequently, chlorine-T 
(250mg in 10ml 60 per cent methoxymethanol in assay 
buffer) was prepared and added (90 ul per well) and the plate 
was shaken on a mechanical shaker for 20 min. Perchloric 
acid (45 ul, 20 per cent) was added to each well and the plate 
shaken for a further 5 min. Finally, 45 ul of freshly prepared 
Ehrlich reagent (1 gin 10 ml methoxymethanol) was added, 
the plate shaken for 10 min and then heated to 60°C for 30- 
45 min until adequate colour developed; the absorbance at 
570 nm was measured. 

Protein concentration in conditioned media was mea- 
sured using a colorimetric assay based on the Bradford dye- 
binding procedure, with bovine serum albumin as the 
calibration standard. 

MMP-9 was measured by immunoassay (Biotrak MMP-9 
ELISA system; Amersham Life Science, Little Chalfont, 
UK). This assay measures free MMP-9 (active and 
zymogen) and MMP-9 bound to inhibitors. Inflammatory 
mediators, interleukin (IL) 6, tumour necrosis factor (TNF) 
a, interferon (IFN) y and monocyte chemoattractant 
protein (MCP) 1, were also measured by immunoassay. 
TNF-a and IFN-y were measured by ‘in house’ enzyme- 
linked immunosorbent assay (ELISA) at the Kennedy 
Institute (London, UK) and MPC-1 by an in-house 
sandwich ELISA”. The IL-6 assay kit was obtained from 
AMS Biotechnology (Witney, UK). Gelatin zymography 
was performed as described previously’. 
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Statistical analysis 
Statistical analysis was performed with the Wilcoxon signed 


rank test (for paired samples) or analysis of variance with the 
Bonferroni post boc test for multiple comparisons. 


Results 
Serum and tissue concentrations of tetracycline 


The microbiological assay for tetracycline consistently gave 
straight-line standard plots with close agreement between 
triplicate samples. The intravenous preparation of tetra- 
cycline contains ascorbic acid as a buffer. Ascorbic acid 
alone produced no zone of inhibition, neither did the horse 
serum used for dilution of the standards. Antibiotics given 
to the patients with the tetracycline included amoxycillin, 
flucloxacillin, cefuroxime, vancomycin and metronidazole. 
All these, except metronidazole and vancomycin, inhibited 
the culture when B-lactamase was omitted from the agar 
mix, but not when it was incorporated. Control aortic 
homogenates from patients who received no tetracycline 
(n= 3) produced no zones of inhibition. 

The serum and aortic walls were sampled between 40 and 
125 min after administration of tetracycline (500 mg). The 
median serum concentration of tetracycline determined by 
the microbiological assay was 8-3 (range 5—-13)pg/ml. 
Fluorescence yielded similar results: median serum con- 
centration 9-5 (range 5—15) ig/ml. There was no obvious 
relationship between serum tetracycline concentration and 
time interval, body mass index or renal function (Table I). 

There was no evidence of tetracycline in the three 
samples of thrombus removed at aneurysm repair. The 
concentration of tetracycline in the aortic wall ranged from 
1-3 to 9-6 ug per g tissue wet weight. 


Effect of tetracycline on explant viability 


After 4 days the glucose consumption by aortic explants 
(n= 3) was 105(18) mol/g, 114{19) mol/g and 95(8) ug per 
g tissue wet weight ın the presence of 0, 10 and 100 ng/ml 
tetracycline respectively. The histological integrity of the 
explants was unaffected by the presence of tetracycline (10 
or 100 g/ml) in the culture medium. 


Secretion of protein, hydroxyproline and matrix 
metalloproteinase 9 by aortic explants 


Tetracycline (at 10 or 100\1g/ml) had no effect on the 
accumulation of protein or hydroxyproline in the condi- 
tioned medium after 48 h (Table 2). At later time intervals, the 
concentrations of protein and hydroxyproline achieved were 
below the sensitivity of the assays. The secretion of MMP-9 
varied widely between biopsies (5-39 ng/ml). Tetracycline 
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Table2 Effect of tetracycline on 
secretions of explant cultures of 
abdominal aortic aneurysm biopsies 









Values are mean(s.d.). MCP, monocyte chemoattractant protein; MMP matrix metalloproteinase. 


*Analysis of variance 


appeared to effect a concentration-dependent reduction in 
MMP-9 secretion (P=(0-022, analysis of variance). The 
median concentration of MMP-9 secreted after 96h was 
27 ng/ml and this reduced to Sng/ml in the presence of 
tetracycline (l00pg/m)); 2=6, P=0-007. Zymography 
indicated that MMP-9 wassecreted in the zymogen (inactive) 
form with a molecular weight of 92 kDa in both the presence 
and absence of tetracycline (data not shown). 


Secretion of cytokines by aortic explants 


Tetracycline appeared to effect a concentration-dependent 
inhibition of MCP-1 release into the conditioned medium 
(P= 0-018, analysis of variance). The median concentration 
of MCP-1 in the culture medium after 96h was 50 ng/ml 
and this reduced to a median of 10ng/ml at the highest 
concentration of tetracycline (100 ug/ml); P = 0-008. Tetra- 
cycline had no apparent effect on the secretion of IL-6 
(Table 2). Neither IFN-y nor TNF-o was detected in the 
conditioned media. 


Discussion 


Inflammation and proteolysis are considered to be the 
pathological processes underlying the expansion of AAAs®. 
Macrophages, which synthesize and secrete MMP-9*, may 
have a particularly important role. Tetracycline derivatives 
could possibly limit aneurysm expansion by inhibiting 
MMP synthesis and function. The novel findings of the 
present study are twofold. First, significant concentrations 
of tetracycline can be accumulated in the aneurysm wall. 
Second, tetracycline at high concentrations may have 
important effects on macrophage activity by reducing the 
production of MCP-1. 

The concentration of tetracycline that accumulated in the 
aneurysm wall varied, but the maximum achieved was 10 ug 
per g tissue wet weight. This concentration might 
approximate to a 10-j1g/ml solution of tetracycline. In vivo, 
therapeutic serum concentrations of tetracycline lie in the 
range 3-10 ug/ml. However, tetracycline is taken up 
preferentially by calcium in the atherosclerotic plaque'’, 
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so the concentration of tetracycline in the outer layers of the 
aneurysm sac is likely to be less than 10 ug/ml, Occluded 
vasa vasorum could reduce tetracycline delivery and 
penetration in the medial and adventitial layers even 
further. In this study, the period of exposure to circulating 
tetracycline was limited, varying between 40 and 125 min. It 
is possible that, with continuous oral therapy, tetracycline 
could accumulate in the aneurysm wall, with a much higher 
final concentration being achieved. 

Experimental studies have indicated that tetracycline (or 
doxycycline) concentrations of 10ug/ml are effective in 
reducing MMP-9 production by porcine aortic explants” 
and in limiting the dilatation of rat aorta after the infusion of 
elastase’. Long-term treatment with tetracycline also 
reduces MMP-8 (neutrophil collagenase) production in 
humans!®. However, more recent studies!’!® have indi- 
cated that to attentuate human MMP activity much higher 
concentrations of tetracycline are necessary and that the 
tissue pH must be above 7-1. In human heart fibroblasts the 
concentration of tetracycline or doxycycline required to 
inhibit MMP activity by 50 per cent was 125 ug/ml”. This 
is compatible with the present findings, where similar 
concentrations of tetracycline (100 pg/ml) were found to 
cause significant reductions in both MMP-9 and MCP-1! 
secretion from aneurysm biopsy explants. There is no 
evidence to indicate that the reduction in MMP-9 secretion 
was associated with a reduction in matrix degradation in the 
explant tissue. All the MMP-9 secreted was in the inactive 
zymogen form and even at the highest concentration of 
tetracycline there was no change in the secretion of 
hydroxyproline, a specific marker of collagen breakdown. 
Perhaps in the centre of the explant or in the media of aortic 
aneurysms the pH is too low for tetracycline to be effective. 
The time frame of these studies was short and it remains 
possible that any beneficial effects of tetracycline on 
proteolysis and matrix turnover may take many days to 
become manifest. 

The most interesting finding was that a high concentra- 
tion of tetracycline inhibited MCP-1 secretion from 
aneurysm biopsy explants. Thischemokine has potenteffects 
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to recruit monocytes and T lymphocytes to sites of 
inflammation. Other studies have shown that tetracycline 
also inhibits the expression of inducible nitric oxide 
synthase'’, In addition, tetracycline is active against Chla- 
mydia pneumoniae. There is evidence of chlamydial infection 
in almost half of all AAA biopsies and there is considerable 
speculation as to the role of this infectious agent in 
potentiating arterial inflammation and atherosclerouc dis- 
ease?™??, Hence there are several mechanisms by which 
tetracyclines may alter inflammatory networks in the 
aneurysm wall to provide a therapeutic advantage. Unfortu- 
nately, there are no robust methods to assess the effect of 
tetracycline on leucocyte trafficking in the aneurysm wall 
in vivo. 

Future challenges include the development of a tetracy- 
cline derivative that penetrates the aneurysm wall effectively 
to a concentration that both impairs metalloproteinase 
functions and maxımizes anti-inflammatory effects. It may 
take some time before an appropriate tetracycline derivative 
can be tested ın a clinical trial. 
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Background: Prostaglandin E, (PGE)) has protective effects experimentally and clinically in individual 
models of hepatic ischaemia—reperfusion injury and of partial hepatectomy. ‘The present study investi- 
gated the effects of intraportal administration of PGE; on hepatic blood flow, systemic arterial pressure 
and long-term animal survival after 60min of total liver ischaemia followed by 70 per cent partial 
hepatectomy in rats. 

Methods: Total liver ischaemia was induced by occluding the hepatoduodenal ligament for 60 min. 
PGE, 0-5ug per kg per min was infused intraportally for 15 min before inducing ischaemia and for 
120 min after ischaemia in the treatment group. Normal saline was infused in the control group. During 
ischaemia 70 per cent partial hepatectomy was performed. Portal venous flow (PVF), peripheral tissue 
blood flow (PTBF) and hepatic artery flow were measured before and after ischaemia. Serum 
biochemical analysis was carried out at 1, 3 and 24h, and 7 and 14 days; and liver histology at 1 and 24h, 
and 7 days after reperfusion. Survival was followed for 1 year. 

Results: Intraportal infusion of PGE, significantly improved PVF and PTBF without affecting the 
systemic arterial pressure. Long-term survival was significantly higher in the PGE, group. Serum 
aspartate aminotransferase, alanine aminotransferase and alkaline phosphatase levels decreased signifi- 
cantly, and 2-h bile flow was significantly improved, in the PGE, group. Histological examination 
revealed significant portal venous congestion, sinusoidal congestion, fatty degeneration and tissue 
necrosis 24 h and 7 days after reperfusion in the control group. 

Conclusion: PGE, has a protective effect against liver damage when the liver is injured by warm 
ischaemia and reperfusion followed by partial resection. 
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Introduction 


Interruption of hepatic inflow is required during extensive 
liver resection. This induces warm ischaemia and reper- 
fusion injury resulting ın impaired postoperative liver 
function, but increasing the blood flow to the liver during 
reperfusion is essential for a good prognosis’. Post- 
ischaemic reperfusion causes severe microcirculatory 
disorders which are promoted by bleeding during surgery’, 
so perioperative or postoperative support of the micro- 
circulation is desirable for optimizing postoperative out- 
come. Various drugs have been administered in an attempt 
to improve the warm ischaemic tolerance of the live”. Of 
these, prostaglandin E; (PGE,) has been used extensively 
for cytoprotection against various damaging agents experi- 
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mentally®’, and clinically in hepatectomized patients®? as 
well as to treat primary non-function after transplantation 
of the liver’®"!, with apparent success. In most of these and 
other studies!?"?, PGE, was administered intravenously. 
However, the greatest protective effect of ntraportal PGE, 
was confirmed against ischaemia—reperfusion injury'* and 
after partial hepatectomy’? in dogs. 

In addition to a hepatic cytoprotective effect, haemo- 
dynamic effects of PGE, have also been demonstrated in 
individual models of liver ischaemia—reperfusion and of 
partial hepatectomy. The protective mechanism of PGE; 
against warm ischaemia—reperfusion injury of the liver was 
reported to be primarily by increasing portal venous flow 
(PVF)’° as well as by reducing the production of superoxide 
radicals’’. Other studies have reported that PGE, increased 
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the PVF in dogs’ and in rats! undergoing partial liver 
resection, PVF being increased by dilating the vascular wall 
in the superior mesenteric vascular bed after infusion of 
PGE, 18, 

Overall, the studies reported previously show that PGE, 
improves haemodynamic status when the liver is injured. 
However, these studies have been carried out in individual 
models of liver ischaemia and reperfusion and of partial 
hepatectomy. The present study was designed to investigate 
the effects of intraportal PGE, in a combined model of 
hepatic ischaemia—reperfusion followed by partial hepa- 
tectomy in rats. 


Materials and methods 


Surgical procedure 


Male Lewis rats weighing 220-270 g (Charles River Japan, 
Yokohama, Japan) were used. After surgery, the animals 
were housed in individual cases at room temperature and 
allowed access to food and water ad libitum. 

Rats were anaesthetized by inhalation of 1 per cent 
isoflurane (Abbott Laboratory, Chicago, Illinois, USA) and 
99 per cent oxygen at a flow rate of 0-2 I/min. The femoral 
artery was cannulated for the measurement of systemic 
arterial pressure (SAP). The liver was exposed by a 
transverse abdominal incision. A polyethylene catheter 
(Intramedic PE-50, Clay Adams, Parsippany, New Jersey, 
USA) was inserted into a tributary of the superior 
mesenteric vein and the tip was advanced into the portal 
vein. Liver ischaemia was induced by occluding the 
hepatoduodenal ligament for 60 min. Splanchnic decom- 
pression was accomplished by a portasystemic shunt. 
During ischaemia, the liver was partially resected by the 
method described by Sigel?°. At the end of the 60-min 
ischaemic period, including 70 per cent hepatectomy, 
probes were reapplied, vascular clamps were removed and 
infusion was started. PVF, peripheral tissue blood flow 
(PTBF) and hepatic arterial flow (HAF) were recorded for 
60 min, each min for the first 5 min and then after every 
5 min. 


Preparation and dose selection of prostaglandin E; 


PGE, (Ono Pharmaceutical, Osaka, Japan) was dissolved in 
normal saline at a concentration of 4 ug/ml since it has been 
confirmed that this amount of normal saline does not 
produce any measurable effects on either SAP or PVF. In 
the control rats, saline was infused. 

In a series of preliminary studies different doses of PGE, 
ranging from 0-1 to 1-5 ug per kg per min were administered 
to investigate the effects on SAP or PVF in normal intact 
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liver. Consistent with other studies“, intraportal PGE, 
0-5 ug per kg per min was found to keep the SAP or PVI 
almost unchanged compared with other doses {c 
shown). 





Experimental groups 


The animals were divided into two groups (Tabie D) 
according to the treatment (PGE, group and a control 
group). In the PGE, group, PGE, was infused continuously 
with an infusion pump at a flow rate of 0.5 ug per kg per min 
for a 15-min preischaemic period and a 12Q-min post- 
ischaemic reperfusion period. In the control group, normal 
saline was infused at the same rate, both in the preischaemuc 
and postischaemic periods. 


Haemodynamic measurements 


Before and after ischaemia, SAP was measurec 
polygraph (Nihon Kohden, Tokyo, Japan) and th 
meters were recorded with a pen writer (Nihon Kohden). 
The probe of a transit time flow meter (Transonic Systems, 
Ithaca, New York, USA) was placed on th 
measure PVF. A needle probe of another transit ume flow 
meter (Transonic ea) was placed on the hej 


to measure HAF. The PTBF of the liver was m 
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After stabilization of the animals for about 15 min, SAP, 
PVF and HAF were recorded for 15 min. PGE, or saline 
was then infused for 15 min and flows were recorded. Portal 
vein and hepatic artery probes were withdrawn and the 

proximal portal vein, including hepatic artery and common 
bile duct, was occluded for 60 min. During ischaemia PPS! 
was recorded. After 60 min of ischaemia, all vascular 








were withdrawn and infusion of PGE, or saline started for 
120 min of reperfusion. 


Biochemical measurements 


Blood was collected 1, 3 and 24h, and 7 and {4 days after 
reperfusion for biochemica] measurements. An automatic 


Tablet Experimental groups 





PGE), prostaglandin E; 
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analyser (model 7050; Hitachi, Tokyo, Japan) was used for 
the measurement of lactate dehydrogenase (LDH), aspar- 
tate aminotransferase (AST), alanine aminotransferase 


(ALT), alkaline phosphatase (ALP) and total bilirubin. 


Histopathological examination 


Livers were preserved 1 and 24h, and 7 days after 
reperfusion for histopathological assessment. The livers 
were fixed with buffered formaldehyde solution, and stained 
with haematoxylin and eosin. The extent of venous 
congestion, sinusoidal congestion, fatty degeneration and 
tissue necrosis was evaluated. 


Statistical analysis 


Data are expressed as mean(s.d.). The haemodynamic 
measurements were analysed by two-way analysis of 
variance and post hoc analysis by Fisher’s PLSD (protected 
least significant difference) test. Mann-Whitney U test was 
used for the comparison of survival and for the analysis of 
tissue injury. Student's ¢ test was used for the comparison of 
liver function tests. P< 0-05 was regarded as significant. 


Results 
Survival 


One-year survival of the animals after 60 min of total liver 
ischaemia followed by 70 per cent partial hepatectomy is 
shown in Table 2. Within 24h, one animal died in the PGE, 
group and four in the control group; three more in the 
PGE), group and five more in the control group died within 
3 days of operation. By 15 days, one animal in the PGE, 


Table2 Animal survival 


|) Deaths o 








_ Survivors on day 350 


w. 
8 (53) 


Values in parentheses are percentages. PGE), prostaglandin E;. *P< 0-05 
verses control (Mann-Whitney U test) 
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group and two more in the control group had died. Finally, 
eight in the PGE; group and three in the control group 
survived more than 350 days. 


Haemodynamics 
Systemic arterial pressure 


SAP decreased for about 5 min in both groups at the start of 
reperfusion (Fig. 1). From 15 min onwards, SAP increased 
gradually and returned to the initial level by about 30 min 
with no significant difference between the two groups until 
the end of reperfusion. 


Portal venous flow 


Preischaemic infusion for 15 min decreased the PVF in both 
PGE, and control groups (Fig. 1). In the reperfusion period, 
PVF in the PGE, group was significantly higher 
(P< 0-0001) compared with that in the control group, and 
reached a maximum at about 95 min of reperfusion. 


Peripheral tissue blood flow 


There was no significant difference in PTBF between the 
two groups in the preinfusion as well as preischaemic 
infusion periods (Fig. 1). On reperfusion, PTBF was 
significantly higher in the PGE, group compared with that 
in the control group. 


Hepatic artery flow 


HAF tended to increase in both groups when infusion was 
started (Fig. 1). On reperfusion after ischaemia and hepa- 
tectomy, HAF in both groups increased significantly 
compared with preischaemic values. During reperfusion 
there was no significant difference between the two groups. 


Biochemical analysis 


Serum levels of LDH, AST and ALT increased in both 
groups until about 3 h (Fig. 2). The levels in the PGE, group 
were significantly lower than those in the control group at 3 
and 24h, and 7 days after reperfusion. Serum ALP and total 
bilirubin levels were significantly higher (P< 0-05) in the 
control group than in the PGE, group at 24h, and 7 and 
14 days after reperfusion. 


Bile production 


Bile production for the 120-min reperfusion period was 
significantly improved in the PGE, group compared 
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flow (PTBF) and d hepatic artery flow (HAF) before and after ischaemia. Partial hepatectomy was performed 10 min before 
reperfusion. *P< 0-05, **P<0-0001 versus control group (two-way analysis of variance and Fisher’s PLSD test) 


with the control group (mean(s.d.) 0-165(0-011) and 
0-078(0-011) ml per liver respectively; P< 0-05). 


Histopathology 


The histological comparison between control and PGE, 
groups is shown in Figs 3-5. In the control group, moderate 
portal venous congestion was observed in five of six rats 2 h 
after reperfusion whereas four of five rats showed severe 
portal venous congestion and central venous dilatation 24h 
and 7 days after reperfusion (Fig. 3a). In the PGE, group, 
one of two rats showed mild to moderate venous congestion 
with dilatation with time as in controls (Fig. 3b). Moderate 
to severe sinusoidal congestion was observed 2h after 
reperfusion in five rats in the control group, and mild to 
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moderate in two rats in the PC 
marked difference between the two groups. Some 





wit 





reperfusion, sinusoidal congestion in the central anc 


zonal areas was severe in four rats in the control group 





ve 


PGE, group showed moderate sinusoidal congestion in the 


mid-zonal area 24h after reperfusion (Fig. 3d). Mild fatty 
changes were observed in two rats and moderate fatty 
changes in two animals in the control group 2h after 





reperfusion. However, in the PGE, group, five rats showed 


moderate fatty changes without any marked differenc 





controls. Severe fatty changes were observed in three of four 


rats in the control (Fig. 4a) and one rat each in the PGE, 


group 24h and 7 days after reperfusion. Three other rats in 
the PGE, group showed moderate fatty degeneration 24h 
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after reperfusion (Fig. 4b). Coagulative necrosis with 
congestion was moderate in three rats and severe in two 
rats in the control group (Fig. Sa) and prenecrotic degen- 
erative changes were mild in three rats and moderate in one 
(Fig. 5b) 7 days after reperfusion in the PGE, group. 


Discussion 


Circulatory disorders of the liver can develop after 
manipulation, mechanical compression or occlusion of the 
hepatic hilum during hepatectomy. Reperfusion associated 
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with hepatic warm ischaemia sometimes causes irreversible 
liver damage’*. On the other hand, microcirculatory 
disorders occur even when normal liver is resected. 
However, when ischaemia and resection occur together in 
the liver, postoperative malfunction may be more severe. 
Increased blood flow in the liver can contribute to 
preservation of liver function after ischaemia or resec- 
tion'*>, There are several experimental”! or clinical”? 
reports on the effect of PGE, after ischaemic injury or 
partial resection of the liver but no combined study has been 
performed of the haemodynamic effect of intraportally . 
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Fig.3 Histology of the reperfused liver in the control group (a and c) and the prostaglandin (PG) E; group (b and d) at 
reperfusion. Venous congestion and dilatation were moderate to severe in a the control group and mild to moderate in b the PGI 
group. Sinusoidal congestion in the central and mid-zonal areas was more prominent inc the control group than in d the PGE 


Yad 
Pagi 











(Haematoxylin and eosin stain; original magnification x 13-2 (a and b), X 33 (c and d)) 


administered PGE, in a model of ischaemia~reperfusion 
followed by partial hepatectomy. 

In the present study, intraportal PGE, at a dose of 0-5 ug 
per kg per min significantly improved the PVF and PTBF 
after reperfusion (Fig. 1). This observation in rats is 
consistent with the results of studies which showed 
individually the effect of intraportal PGE, on hepatic 
ischaemia-reperfusion injury'* and partial hepatectomy! 
in dogs. Hepatic ischaemia causes a sharp drop in cellular 
adenosine 5’-triphosphate levels which leads to a decrease in 
protein synthesis and ion pumping at the cell surface’. 
Subsequent reperfusion results in plasma membrane injury 
owing to the production of superoxide radicals'”. PGE, has 
been demonstrated to reduce these types of hepatic injury 
indirectly by enhancing PVF'® and directly by stabilization 
of the hepatocellular membranes through a decrease in the 
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hepatocytoplasmic calcium levels and by control of super 
. . . 3 3 
oxide radical production™’. In the present study 15 








improving PVF and PTBF after ischaemia plus partial 





hepatectomy than after ischaemia alone (data pot shown). 
PGE, significantly improved the hepatic microcirculation 
compared with that of the control group on reperfusion in 
the ischaemic hepatectomized condition. This was proven 


by the hepatocytoprotective effect and improved survival 






rate of the animals in the PGE, group 
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Fig.4 Histology of the reperfused liver in a the control group 
EI grouj 
and b the PGE, group at 2+h after reperfusion. Fatty 
degeneration was more severe in the control group than in the 
PGE, group. (Haematoxylin and eosin stain: original 
te ` Š 
magnification X 33) 


differences in PVF and PTBF after ischaemia plus partial 
hepatectomy compared with values in ischaemic but intact 
liver. However, one possibility is that the concentration of 
PGE, in the vascular muscle is increased by hepatectomy 
because it has been shown that PVF per wet-liver weight 
inversely correlated with the remnant volume of the liver™*. 

Levels of serum enzymes in the present study were found 
to be raised several-fold above their preischaemic values in 
both groups and a significant difference in LDH, AST and 
ALT levels at later times after reperfusion was observed 
between the two groups (Fig. 2). A possible explanation for 
this is that intraportal administration of PGE, maintains the 
hepatic microcirculation so well that enzyme release from 
hepatocytes is promoted'*, One hour after reperfusion 
there was a significant difference in AST levels (Fig. 2). 
However, the serum ALP level was several-fold higher in 
the control group from 24h onwards after reperfusion 
(Fig. 2), possibly as a result of severe biliary damage. The 
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Fig.5 Histology of the reperfused liver in a the control group 
and b the PGE, group at 7 days after reperfusion. A broad area 


of complete coagulative necrosis with congestion was seen in the 
control group in comparison to a small area of prenecrotic 
degenerative changes (white arrows) in the PGE, group. 
(Haematoxylin and eosin stain; original magnification x 13-2 
(a), X 33 (b)) 


serum total bilirubin level followed the same trend as serum 
ALP. Bile production was significantly better in the PGE, 
group. This indicates that bile secretion correlates with 
sinusoidal blood flow?’ among other factors. 

Histological examination also revealed a less severe 
degree of damage in the PGE, group. In the control group, 
sinusoidal congestion and severe damage of hepatocytes in 
central and mid-zonal areas were seen. Fatty degeneration 
and hepatocyte degenerative changes with necrosis and 
congestion were more prominent features in the control 
group than in the PGE, group 24h and 7 days after 
reperfusion. This observation also demonstrates the pro- 
tective effect of PGE,. The feature of tissue necrosis was 
consistent with the results of Helling et a/.°° which showed 
significantly less necrosis 24h after reperfusion in the PGE, 
group compared with the control group. 
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In conclusion, the results of the present study demon~ 
strate that PGE, increases hepatic blood flow after 
ischaemia and partial liver resection. 
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During liver regeneration following right portal embolization 
the growth rate of liver metastases is more rapid than that of 


the liver parenchyma 
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Background: The relative growth rates of human liver metastases are not known. The aim of this study 
was to determine in humans the growth rate of liver parenchyma during regeneration and the growth 
rate of liver metastases during the same process. 

Methods: Among 556 patients hepatectomized for a malignant lesion, 48 underwent preoperative selec- 
tive right portal vein embolization to induce hypertrophy of the left lobe. Five cases were selected 
because a liver metastasis was present inside the regenerating left lobe. The volumes of the liver meta- 
stasis and left lobe were measured with a three-dimensional technique on pre-embolization and post- 
embolization computed tomography (CT) or CT arterial portography. The median interval between the 
two measurements was 34 (range 28-40) days. 

Results: An increase occurred in the volume of the liver metastasis and the left lobe in the four patients 
with functionally intact liver parenchyma, but not in the patient with an impaired parenchyma. The volu- 
metric increase of the normal liver varied from 59 to 127 per cent, compared with 60 to 970 per cent for the 
liver metastases. The ratio between the growth rate of the left lobe and the liver metastasis varied from 1-0 
to 15-6. The growth rates of two metastases in the left lobe of a single patient were different. 

Conclusion: In functionally intact liver parenchyma, during hepatic regeneration or hypertrophy, the 
growth rate of metastases is more rapid that that of the liver parenchyma. However, a wide variation in 


growth rate is observed between patients and between metastases. 
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Introduction 


To the authors’ knowledge, no experimental or clinical 
study has been published comparing the growth rates of 
liver metastases and parenchyma during liver regeneration. 
Since 1987, selective right portal vein embolization (RPVE) 
has been used in patients with liver metastasis in whom the 
size of the left lobe was too small to guarantee a safe 
extended right hepatectomy!”. Preoperative RPVE induces 
relative atrophy of the right liver and compensatory 
hypertrophy of the left lobe. In most cases the left lobe, 
which was to be the future remaining liver, was free of 
metastases. However, in five patients resectable metastases 
were present inside the non-embolized left lobe. RPVE was 
done so that an extended right hepatectomy could be 
undertaken safely with a wedge resection in the left lobe, 
after hypertrophy. It was possible to compare the growth 
rate of the liver parenchyma and that of the metastasis in 
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these five cases, under identical conditions of local 
stimulation with endogenous growth factors. This compar- 
ison is the subject of the present study. 


Patients and methods 


From June 1987 to June 1998, 556 patients underwent liver 
resection for a malignant tumour. At that time, RPVE was 
performed in 48 patients to hypertrophy the future 
remaining liver whose initial size prohibited a safe liver 
resection. Five of these patients were selected for this study, 
because they had at least one liver metastasis in the left lobe 
before RPVE, thus providing an opportunity to measure 
lesions before and after RPVE. In one case, two liver 
metastases were situated in the left lobe. Four patients in 
whom a liver metastasis was detected after RPVE but was 
not seen on computed tomography (CT) before emboliza- 
tion were excluded. The selective RPVE technique, using 
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Table 1 Characterization of patients, tumours and liver parenchyma, and change in diameter of the liver metastasis situ: 


the left lobe 








*Normal value is less than 10 per cent at 15 min. tInterval between the two volumetric measurements. ICG, indocyanine green; KPVE. right portal vein 
embolization 


Table2 Volumes of the left lobe and of the liver metastases in the left lobe before and after selective right portal embolization 





Values in parentheses are ranges. For the tumours, range was obtained by adding and subtracting 1 mm to and from the measured dia 


portal vein embolization; RI, relative increase in volume 


isobutyl-2-cyanoacrylate glue, has been reported else- 
where!”, 

Volumetric measurement of the left lobe was done 
immediately before RPVE and within 2 days before 
operation, using a three-dimensional computerized pro- 
gram based on liver CT and the technique described by 
Henderson er a/.*. A standard scan was obtained when the 
density of the liver metastasis was different from that of the 
liver parenchyma, and CT with arterial portography when 
the density of the metastasis and parenchyma was similar. As 
the left lobes were relatively large, volumetric assessments 
could be conducted with adequate accuracy and range 
estimation was not required. 

The diameters of the metastases in the left lobe were 
measured in millimetres. The range of the diameters was 
calculated systematically by adding and subtracting 1 mm to 
and from the diameter measured because errors occur 
frequently when small diameters are evaluated by CT. As 
these metastases were small, they were considered as 
spheres whose volume is represented by the formula 
4/3nr°. Volumes were calculated using the actual diameter 
and the upper and lower ranges. The relative increase was 
the percentage change in the volume of each measurement. 
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Patient characteristics, and tumour and liver function 
assessment are reported in Table 1, The median interval 
between scans done before and after RPVE was 34 (rang 
28-40) days. Systematicassessment ofliver function based on 
indocyanine green (ICG) clearance (norma! value less than 
10 per cent at 15 min) was performed because patients had 
received from 14 to 35 courses of systemic chemother: 
before surgical intervention and 
systemic chemotherapy can impair liver function. Che 
therapy had been stopped at least | month before RPVF. 










because prolo 


Results 


Variations in the diameter of the metastases situated inside 
the left lobe are shown in Table 1. There was an increase in 
all cases except in patient 2. In this patient, liver function 
was impaired (ICG clearance at 16 per cent) and no notable 
increase was noted in either the metastasis or in the left lobe, 
The volumetric increases in the metastases in the regener: 
i 
the metastasis varied from 60 to 970 per cent for patients 





ating zone are reported in Table 2. The relative increase in 


with functionally intact liver parenchyma. The tumour 
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Fig.1 Computed tomography in patient 5 a before and b 


| month after right portal vein embolization (RPVE). After 
RPVE the size of the left lobe increased, but the size of the left 
liver metastasis increased more rapidly. The portal tree of the 
right lobe is stained with lipiodol which was mixed with isobutyl 


-cyanoacrylate glue 


volume seemed to decrease slightly in the patient with 


impaired liver function. 

Che volumetric increases of the left lobe after RPVE are 
reported in Table 2. The increase was between 59 and 127 
per cent in patients with functionally intact liver parench- 
yma, and only 16 per cent in the patient with an impaired 
parenchyma. An example of the CT changes is shown in 
Fig. 1 (patient 5). 

he ratios between the growth rate of the left lobe and 
that of the metastases during regeneration are shown in 
Table 3. They varied from 1-02 (similar growth rate) to a 
growth rate of the liver metastasis 15-6-fold more rapid than 
that of the liver parenchyma. In addition, growth rates were 


not similar for the two metastases (1-34 and 1-02) seen in one 
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Table3 Difference in growth rate between regenerating left 
lobe of the liver and liver metastases situated inside the left 
lobe in patients with normal liver function 
RI of liver metastasis 


Patient RI of left lobe Ratio of growth rate 


1 1-27 3-5 27 

3 0-69 9-7 14 

4 0.59 0-79 1:34 
0-6 1-02 

5 0-62 9-7 15-6 


RI, relative increase in volume 


patient. Four of these five patients underwent resection with 


curative intent. 


Discussion 


To the authors’ knowledge, this is the first study comparing 
the growth rate of regenerating liver parenchyma and that of 
tumour during the same period in a human. 

During the past 11 years, RPVE was necessary in 48 
patients to induce preoperative hypertrophy of the left lobe 
so that hepatectomy could be done safely'~. In five patients 
it was possible to measure and compare the growth rate of 
the liver parenchyma and metastasis under the influence of 
the complex network of growth factors and cytokines 
known to be active in the non-embolized part of the liver 
after the RPVE”. One of the advantages of this model is the 
absence of transient immunosuppression induced by 
surgical stress, which also has an effect on the proliferation 
of residual tumours” 

Before precise volumetric measurement, it was expected 
that tumour and liver parenchyma growth rates would be 
similar. It was a surprise to find that the growth rate of 
metastases was more rapid than that of functionally intact 
liver parenchyma in most cases. It was not possible to 
identify any factor capable of explaining such diversity from 
one case to another. It may be relevant that in the patient 
with impaired liver function, hypertrophy of the left lobe 
was minimal (16 per cent) and the metastasis did not 
increase in volume at all 

It is currently well known that partial hepatectomy 
accelerates local tumour growth”, and also that this 
phenomenon is mainly localized in the liver because no 
changes have been observed in experimental lung tumour 
burden'”. In addition, the cellular changes underlying liver 
regeneration or hypertrophy are orchestrated by a complex 
network of cytokines and growth factors, many of which 
have been identified only recently*. For example, trans- 
forming growth factor @ is a strong stimulator of liver 


<- _ (84532 ; 
regeneration , but also has a strong stimulatory effect on 
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a Before RPVE 
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b After RPVE 


Fig.2 Comparison of the hypothetical growth rates of the left 
lobe (LL) and of the liver metastasis (LM) a before and b after 
right portal vein embolization (RPVE) 

tumour growth in vitro'*:'+. These factors seem to boost 
tumour growth more vigorously but the differences 
observed here between the growth rate of the regenerating 
liver and that of metastases, and between the metastases 
themselves, have no clear explanation. 

It is postulated that the extent of liver regeneration after 
RPVE may depend on the volume of the embolized liver 
(which varies from one patient to another) and on the 
functional capacity of the liver (also variable from one 
patient to another) which is correlated with its capacity for 
regeneration. This capacity is mainly dependent on age, 
lifestyle and diet, and may be compounded by protracted 
chemotherapy. 

Metastases exhibit different clonogenic profiles’? with 
different receptor structures for growth factors or cytotoxic 
drugs; this might account for the lack of a similar response 
to the same drug in one patient’. Metastases can behave 
differently according to the origin of the primary lesion; in 
the present series, in functionally intact liver, the ratios of 
the growth rate of metastases from carcinoid tumours were 
smaller than those of metastases from colorectal tumours 
and sarcoma. Also, for numerous environmental reasons, 
the growth rate of small metastases is more rapid than that 
of large metastases'”"'®, In one patient with impaired liver 
function in this series, after RPVE no growth of the left lobe 
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or of the metastasis was observed. This can be compared to 
the very rare occurrence of metastases inside a cirrho 
liver!” 

There may also be a contribution to the appa 
of the metastasis by the expansion of the left : 
volume of the left lobe is stable before RPVE while the 








ant val 





lobe. i T 





in Fig, 2). After RPVE, the volumes of the left lobe and liver 
metastasis both increase but apparently at different rates: a2 
for the metastasis and 03 for the left lobe (Fig. 2). It may be 
that o2 represents the sum ofal and œ3 Ge. the sum of the 
initial growth rate of the metastasis and the induced growth 
rate of the left lobe). 

In conclusion, in patients with a normal liver, it was 





observed that the growth rate of tumour appeared to be 
more rapid than that of the parenchyma during liver 
regeneration following RPVE. This growth rate | 

different according to the patient and according 








metastasis. 
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Spiral computed tomography for preoperative staging of 
potentially resectable carcinoma of the pancreatic head 
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Background: Pancreatic cancer is often locally invasive. Preoperative staging attempts to identify 
patients suitable for resection, in order to minimize unnecessary operations. The aim of this study was to 
assess the improved imaging provided by spiral computed tomography (CT) in the preoperative staging of 
potentially resectable pancreatic head carcinoma. 

Methods: In 56 consecutive patients with pancreatic head carcinoma spiral CT findings were correlated 
prospectively with operative and histopathological findings. Criteria for irresectability at CT were 
infiltration of the peripancreatic fat and vascular ingrowth grade D, ona scale from A to F. 

Results: At operation 27 (48 per cent) of 56 tumours were irresectable. Small metastases were found in 
seven patients (12 per cent). Ingrowth (adherence) to the portal or mesenteric vein was present in 19 
patients (34 per cent). The sensitivity and specificity of CT for irresectability were 78 and 76 per cent 
respectively. Resection rates with a vascular margin free of tumour were 100 per cent for grade A, 63 per 
cent for grade B, 44 per cent for grade C, 15 per cent for grade D and 0 per cent for grade E, with a 
predictive value for ingrowth of 88 per cent for grades D or higher. The resectability rate was 11 per cent 
(one of nine) when infiltration of the anterior peripancreatic fat was present and 67 per cent when 
infiltration was absent (P < 0-01). 

Conclusion: Spiral CT with thin slices seems to improve detection of distant metastases and vascular 


ingrowth in patients with pancreatic head carcinoma. 


Paper accepted 15 February 1999 


Introduction 


Patients with a pancreatic head carcinoma have a poor 
prognosis and the only chance of cure is surgical resection. 
Preoperative staging focuses on detection of non-resectable 
disease to prevent unnecessary laparotomy’. Before the 
introduction of spiral computed tomography (CT), 
dynamic CT was regarded the best technique in staging 
pancreatic head carcinoma with an accuracy of 90-100 per 
cent for predicting irresectable tumours”. However, the 
predictive value for resectability was as low as 28 per cent’. 
The predictive value for resectability was reported to be 
slightly better (56 per cent) for spiral CT, in a series using 
sections 8mm thick’. Small metastases and vascular in- 
growth in portal or mesenteric veins accounted for 
approximately 40 per cent each in causing a false-negative 
spiral CT scan*. Detection of liver lesions and visualization 
of anatomical details of the pancreas and peripancreatic 
vessels can be improved using thinner sections in spiral 
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The aim of this study was to evaluate the use of spiral CT 
with thin sections (5mm) for staging of patients with 
potentially resectable malignancy in the pancreatic head 
region. The CT findings were correlated with findings at 
operation and histopathological examination in 56 patients 
with pancreatic head carcinoma, who underwent resection 
with curative intent. 


Patients and methods 


Between June 1995 and December 1996, 113 consecutive 
patients suspected to have pancreatic head carcinoma 
underwent both spiral CT and duplex sonography as 
preoperative assessment. 

In 14 patients benign disease was diagnosed: chronic focal 
pancreatitis in seven, obstructing bile duct stones in three 
and no pancreatic abnormality in four. In eight patients 
percutaneous biopsy proved metastases to the liver or 
distant lymph nodes. In 16 patients the pancreatic mass was 
considered irresectable, owing to the local extent of tumour, 


Bntish Journal of Surgery 1999, 86, 789-794 789 


790 Staging of pancreatic carcinoma « S. S. K. S. Phoa, J. W. A. J. Reeders, E. A.J. Rauws, L. de Wit, D. J. Gouma and J. S. Laméris 


vascular occlusion or a perivascular mass, with narrowing of 
the vessel and an abnormal Doppler shift. Ten patients 
presumed to have resectable tumours were unfit for surgery 
(v= 1), refused operation (7=1) or were treated at other 
institutions (7 = 8). 

The remaining 65 patients underwent diagnostic laparo- 
scopy with laparoscopic sonography and subsequent planned 
laparotomy for attempted resection. In two patients no final 
diagnosis was obtained (in one extensive pancreatitis 
prohibited resection and one patient died from cholangitis 
before operation). In two patients operation was delayed for 
more than 2 months after CT. Five patients underwent 
resection butno carcinoma was found (one carcinoid tumour 
and four cases of chronic focal pancreatitis). 

This study included the remaining 56 patients, with 
proven pancreatic head carcinoma, in whom CT could be 
correlated with surgical findings. There were 34 men and 22 
women, with a mean age of 60 (range 40-76) years. 


Spiral computed tomography 


Spiral CT was performed on a Siemens Somatom Plus 
scanner. Unenhanced contiguous 10-mm slices of liver and 
pancreas were followed by contrast-enhanced spiral CT of 
the pancreas (5 mm slice thickness, 24 rotations, pitch 1). 
130m} Megluminejoxithalamathe 300 mg/ml 
(Guerbet, Paris, France) was infused at 2 ml/s; the scan 
delay was 55s. A second spiral CT with 5-mm slice 
thickness was made through the liver. 


Some 


Computed tomography staging 


CT examinations were scored prospectively by a radio- 
logist, who was blinded to all clinical and diagnostic 
information. Obstruction of the bile or pancreatic duct 
and the presence of a mass in the pancreatic head was 
noted. 

Tumours were graded according to Loyer et al.”: grade A, 
fat plane visible between tumour and vessel; grade B, normal 
pancreatic tissue between tumour and vessel, grade C, 
tumour adjacent to vessel with a convex contour towards 
vessel; grade D, tumour adjacent to vessel with a concave 
contour towards vessel; grade E, circumferential involve- 
ment of vessel; and grade F, vascular occlusion. Tumours 
were scored as irresectable if infiltration of peripancreatic 
fat planes was present or when involvement of the portal 
vein or superior mesenteric vein was graded as D or higher. 
Lesions were also scored as irresectable when arterial 
encasement was present: complete circumferential involve- 
ment (cuff sign), narrowing or occlusion of the artery. All 
other lesions were scored as resectable, including liver 
lesions that could not be punctured percutaneously. 
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At laparoscopy with laparoscopic sonography and at 
surgical exploration tumour irresectability owing to meta- 
stases or local extent was always confirmed with biopsies. 
CT findings were correlated with findings at laparoscopy, 
surgical exploration and histopathological findings. Evi- 
dence of tumour adherence to the portal or mesenteric vein 
was regarded as tumour ingrowth; decisions about resect- 
ability and vein resection were made on the basis of 
macroscopic appearances. 

Statistical analysis was by x? test with one degree of 
freedom. 


Results 


Computed tomography diagnosis 


In $4 of the 56 malignant lesions CT demonstrated a mass in 
the pancreatic head. In two patients CT demonstrated only 
dilatation of both pancreatic and common bile ducts. Forty- 
nine (91 per cent) of the 54 lesions detected were qualified 
by CT as malignant (hypodense lesion, clearly demarcated 
from normal pancreas, with ductal obstruction). In five 
cases distinction from pancreatitis was not possible. The 
mean diameter of the tumours visible at CT was 2-8 (range 
1-4.5)cm. On pathological examination the mean size of 
resectable lesions was 3 cm. 


Surgical findings 


Twenty-seven (48 per cent) of 56 carcinomas were 
irresectable; liver metastases were found in six patients 
(11 per cent) and peritoneal metastases in one. One patient 
also had distant malignant lymph nodes. In 21 patients 
without liver metastases, local irresectability was proven 
with biopsies at trial dissection (19 had venous involve- 
ment). 

Twenty-nine (52 per cent) of the 56 carcinomas were 
resectable, and a resection was performed. Three patients 
underwent a sleeve resection of the vein, owing to tumour 
ingrowth detected at a late phase of the resection (after 
transection of the pancreas). 


Computed tomography staging 


CT data were correlated with overall resectability at 
surgical exploration, including patients with metastases. 
In 28 patients CT scored the tumour as resectable, correctly 
in 22 (79 per cent); six were proven irresectable owing to 
vascular ingrowth. CT graded 28 tumours as irresectable, 
correctly in 21 patients. In seven a resection could be 
performed (three with tumour-positive vascular resection 
margins). All six patients with liver metastases were in the 
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group scored as irresectable. Sensitivity, specificity, and 
positive and negative predictive values of CT for irresect- 
ability at surgery were 78 per cent (21 of 27), 76 per cent (22 
of 29), 75 per cent (21 of 28) and 79 per cent (22 of 28) 
respectively. Excluding the patients with metastases (who 
did not undergo trial dissection of the vein), CT findings are 
correlated with local surgical resectability in Table 1. The 
sensitivity and positive predictive value for local irresect- 
ability were slightly lower than those for overall resect- 
ability (71 and 68 per cent respectively). 

A radical resection (tumour-negative resection margins 
at pathology) was obtained in 20 of 29 resected tumours, 
including one case of sleeve resection (Fig. 1). In Table 2 
resectability at CT is correlated with radicality of the 
resection, excluding the patients with metastases. The 
positive predictive value of CT for a non-radical resection 
was 82 per cent, with a sensitivity of 60 per cent. If patients 
with metastases were included, the overall positive pre- 
dictive value of CT for a non-radical resection was 86 per 
cent, with a sensitivity of 67 per cent. 


Table1 Resectability at computed tomography correlated with 
local surgical resectability 


Surgery 
Resectable \rresectable Total 
CT 
Resectable 22 6 28 
Irresectable 7 15 22 
Total 29 21 50 


The sensitivity, specificity, and positive and negative predictive values of 
computed tomography (CT) for local irresectability at operation were 
71 per cent (15 of 21), 76 per cent (22 of 29), 68 per cent (15 of 22) and 


79 per cent (22 of 28) respectively 


Table2 Resectability at computed tomography correlated with 
radicality on pathological examination 


Radical Non-radical 
resection resection Total 
CT 
Resectable 16 12 28 
Irresectable 4 18 22 
Total 20 30 50 


lhe sensitivity, specificity, and positive and negative predictive values of 
computed tomography (CT) for a non-radical resection at pathological 
examination were 60 per cent (18 of 30), 80 per cent (16 of 20), 82 per 


cent (18 of 22) and 57 per cent (16 of 28) respectively 
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Vascular grading by computed tomography 


In 19 patients local irresectability at operation was due to 
venous ingrowth. Arterial ingrowth was found in eight 
patients, but never without coexisting venous ingrowth. 
Excluding patients with metastases and using the highest 
CT grade for portal vein and superior mesenteric vein as a 
single parameter, surgical resection rates for grades A-E 
were 100, 75,67, 31 and 0 per cent respectively (Fig. 2). The 
resection rate was 76 per cent (25 of 33) in grades A-C and 
24 per cent (four of 17) at grades D and E (P<0-001). 
Venous ingrowth on_histopathological examination 
could be assessed in 50 patients, after resection or if biopsies 
of the vascular plane were taken during trial dissection. A 
sleeve resection was considered as ingrowth, regardless of 
resection margins. Venous ingrowth was thus found in 15 of 
17 tumours with CT grades D or E, yielding a predictive 
value of 88 per cent (Figs 3 and 4). Resection rates with a 
vascular margin free of tumour were 100 per cent for grade 
A, 63 per cent for grade B, 44 per cent for grade C, 15 per 
cent for grade D and 0 per cent for grade E. Infiltration of 
peripancreatic fat planes was one of the CT parameters for 
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Vascular grade 


Fig.3 Computed tomography (CT) grade of venous ingrowth 
correlated with vascular ingrowth at pathological examination. 
lhe sensitivity, specificity, and positive and negative predictive 
values of CT (grades D and higher) for venous ingrowth at 
pathological examination were 56, 91, 88 and 64 per cent 


respectively 
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local irresectability. Correlation with local surgical resect- 
ability was examined for patients without metastases. 
Infiltration of the anterior peripancreatic fat plane was seen 
in nine patients and a resection could be performed in only 
one. If anterior fat plane infiltration was absent the 
resectability rate was 67 per cent (P<0-01). Posterior fat 
infiltration was present in 16 patients and seven of these 
underwent resection (resection margins were free of tumour 
in five). 

There were seven patients with indeterminate liver 
lesions at CT which could not be biopsied percutaneously. 
The lesions were smaller than 15mm in two, less than 
10 mm in two and less than 5 mm in three. Two lesions were 
proven malignant at laparoscopic sonography and four were 
shown to be benign; one lesion had negative biopsies at 
laparoscopic sonography, but proved malignant after a 
short follow-up. 


Discussion 


CT has been regarded as the most accurate diagnostic 
modality in preoperative staging of pancreatic head 
carcinoma. The sensitivity and specificity for irresect- 
ability have been reported to be as high as 100 per 
cent (Table 3)” 
seem comparable to those of McCarthy et al.”, but are 


12 eys - » - 
. The findings from the present study 


less accurate than those in studies using a 3-mm helical 
. ) . 

technique'”. Results should be interpreted cautiously as 

variation in resectability rates could indicate differences 





Fig.4 Pancreatic head carcinoma (black arrows). Computed 
tomography grade D vascular ingrowth with concave contour of 
the tumour towards the venous confluence (arrowheads). Stent in 
common bile duct (white arrow). At operation the lesion was 


irresectable owing to vascular ingrowth 
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Tabie3 Sensitivity and specificity of computed tomography for irresectability correlated with surgery 





“Retrospective study 


in patient selection or surgical strategy. In the present 
series with 5-mm slice thickness, small metastases were 
undetected or unproven after CT in 12 per cent of 
patients. As only patients with biopsy-proven metastases 
were excluded from further investigation, this seems an 
improvement in preoperative detection of metastases 
compared with that in series using dynamic CT'' or 
helical CT with 8-mm slice thickness. Metastases were 
found at operation in 40 per cent of patents 
considered resectable at CT in one series’. This 
improved detection of metastases may partly result 
from improved fine-needle biopsies often performed 
under CT or ultrasonographic guidance, but may also 
be due to patient selection. 

Laparoscopy and laparoscopic sonography has been 
advocated in preoperative staging’ >". This technique has 
recently been shown to demonstrate metastases that were 
undetected before operation in 35 per cent of patients with 
pancreatic head carcinoma'®. Laparoscopy with sono- 
graphy and diagnostic puncture may be useful in patients 
with indeterminate liver lesions at CT, which cannot be 
punctured percutaneously. In this study such patients were 
regarded as potentially resectable and received further 
investigation by laparoscopy. CT has been reported to 
detect a large number of small benign lesions’’; the present 
data agree with this finding (four of seven indeterminate 
lesions proved to be benign). 

Vascular encasement is the major cause of local 
irresectability and is found in approximately 50 per 
cent of patients thought resectable after CT’. Data are 
hard to compare as different CT criteria have been 
used. When correlating findings with surgical resect- 
ability, results are also dependent on varying attitudes 
towards venous resection'®. Complete encirclement of 
the vessels and total occlusion are considered 100 per 
cent specific for irresectability, but these criteria are 
not found in many patients. In a study that used thin- 
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section helical CT, vascular involvement was found in 
88 per cent of patients with more than [80° of vessel 
encirclement'’. In the present series this criterion 
represented 100 per cent 
although it was present only in grade E tumours { 
complete circumferential involvement of the vess 
grade D tumours (concave contour of tumour t 





surgical  irresec 





vessel) the resectability rate was also low (1 per 
and all lesions had less than 180° of venous inv 
ment. If radicality is also taken into 
resection with tumour-free vascular margins could be 
obtained in only 15 per cent of grade D tumours. It is 
questionable whether this criterion should be used to 
exclude patients from resection. 
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seems low when correlating CT with 






patients who have evident vascular encase: 
preoperative ultrasonography and CT. and © 
of patients with encasement on CT without histological 


E 
=o: 


confirmation because metastases were found at 
In nearly one-third of patients who underwent 


tion, vascular ingrowth was found at patho 





examination. Micrescopic ingrowth therefore 
hard to predict at surgery as well. The predictive value 
of CT for vascular ingrowth at surgery was 7 
cent. A recent study, using 3-mm spiral CT, 
predictive value for ingrowth of 70 per cent for axial 
CT compared with surgery. In the same study three- 





found 





dimensional rendering of vessels showed a predictive 
value for ingrowth of 90 per cent”. 

In conclusion, spiral CT with thin slices seems to smprove 
detection of liver metastases and vascular ingrowth in 
patients with carcinoma of the pancreatic head. Further 
studies should be performed to find definitive criteria that 
can exclude patients from laparotomy, because of a high 
predictive value for ingrowth. 
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Endogenous renal nitric oxide metabolism following 
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Background: Abdominal aortic surgery is associated with marked changes in renal haemodynamics. 
The aim of this study was to investigate the influence of infrarenal cross-clamping on glomerular 
filtration rate and endogenous renal nitric oxide metabolism. 

Methods: Groups of male Wistar rats were subjected to infrarenal aortic cross-clamping followed by 
reperfusion. Animals were allowed to recover after a left nephrectomy. The glomerular filtration rate of 
the remaining kidney was measured on the second and seventh day after the procedure before the animal 
was killed and the remaining kidney harvested. Total nitric oxide synthase (NOS) activity and expression 
of inducible NOS (iNOS) was determined in renal tissue following 1 h and 7 days of reperfusion. 

Results: Glomerular filtration rate was impaired on the second and seventh day after operation in all 
animals subjected to lower torso ischaemia compared with controls (P < 0-05). Renal NOS activity was 
increased at 1h and 7 days in animals subjected to infrarenal cross-clamping compared to controls 
(P <0-01). iNOS was detected in renal tissue of animals subjected to infrarenal aortic cross-clamping on 
the seventh day after operation. 

Conclusion: Infrarenal aortic cross-clamping is associated with impairment of renal function in the early 
postoperative period. There is an increase in endogenous renal nitric oxide metabolism with iNOS 


expression. 
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Introduction 


Acute renal failure complicating both emergency and 
elective aortic aneurysm repair is associated with a high 
mortality rate!”. The cause of postoperative renal dysfunc- 

~tion 1s likely to be multifactorial, but aortic cross-clamping 
is an important factor as itis associated with marked changes 
in renal haemodynamics’. Release of the aortic clamp is also 
important because sudden re-establishment of the circula- 
tion to the lower torso results in the generation of oxygen- 
derived free radicals, systemic vasoconstrictors and the 
activation of neutrophils*. These mediators cause both local 
and distant tissue damage in a number of organs including 
the kidney. 

Nitnc oxide is an inorganic messenger molecule formed 
as a byproduct of the conversion of L-arginine to L-cit- 
rulline by a group of enzymes called nitric oxide synthases 
(NOSs). In physiological states, nitric oxide is a potent 
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vasodilator involved in the regulation of blood vessel tone, 
has antiplatelet adhesive properties and can inhibit 
neutrophil aggregation and interaction with the endothe- 
lium’. During reperfusion injury, nitric oxide can react with 
the superoxide free radical to produce the peroxinitrite 
anion. Peroxinitrite has a very short half-life and is a 
precursor of the highly injurious hydroxy] free radical®. 
NOSs are subdivided into three main isoforms. Neuronal 
NOS (aNOS), a 160-kDa protein, and endothelial NOS 
(eNOS), a 135-kDa protein, are expressed constitutively 
under physiological conditions in many tissues in the body, 
including the kidneys. Inducible NOS (NOS) is a 130-kDa 
protein which ıs expressed when activated by proinflamma- 
tory cytokines and endotoxin under certain pathophysio- 
logical conditions’. Nitric oxide is a labile molecule with a 
half-life of less than 30 s and is readily inactivated by plasma 
proteins and haemoglobin # vivo. Nitric oxide production 
is difficult to measure but total NOS activity can be 
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measured in tissue homogenates by quantifying the con- 
version of [ H]L-arginine to PHIL-citrulline®. 

Nitric oxide may protect the kidneys from endogenous 
vasoconstrictors, including endothelin and thromboxane 
formed following reperfusion injury. However, nitric oxide 
may contribute to renal damage by the generation of 
peroxinitrite. The aim of this study was to determine the 
endogenous renal nitric oxide response following infrarenal 
aortic cross-clamp-induced ischaemia—reperfusion injury 
and to investigate the expression of iNOS following this 
insult. 


Materials and methods 


Surgical procedure 


Adult male Wistar rats (7 =6) weighing 450-500 g were 
anaesthetized with halothane, placed supine ona heated mat 
and connected to the anaesthetic circuit. Sterile saline 
(1-5 ml) was injected subcutaneously in the nape of the neck 
every hour to replace surgical losses from evaporation. The 
aorta was approached via a midline laparotomy and a 
retroperitoneal window dissected out at the infrarenal level. 
The aorta was cross-clamped below the renal arteries. 
Following cross-clamping the abdominal incision was 
loosely closed and the animal maintained under anaesthesia 
on a warming tray. Groups of rats (7 = 6) were subjected to 
an ischaemic period of 30, 45 and 60min. After the 
ischaemic period, the abdomen was reopened and the 
vascular clamp released. Each animal was maintained under 
anaesthesia for a further Ih of reperfusion and then 
underwent a left nephrectomy. The harvested kidney was 
immediately snap frozen in liquid nitrogen until subsequent 
assay for NOS activity. Animals were allowed to recover 
after administration of an intramuscular dose of buprenor- 
phine. Renal function was measured in the remaining 
kidney on day 2 and day 7 using a °’"Tc-radiolabelled 
diethylenetriamine penta-acetate (DTPA) (Amersham, 
Amersham, UK) clearance technique. On the seventh day 
the animals were killed and the remaining kidney harvested 
for subsequent measurement of NOS activity. 


Total nitric oxide synthase activity 


‘Total renal NOS activity was determined by the conversion 
of (H]L-arginine to [*H]L-citrulline in tissue homo- 
genates”. Tissue was homogenized in a buffer containing 
Tris-HCl (pH7-4) 25 mmol/l, ethylenediamine tetra- 
acetic acid (EDTA) 1 mmol/l, ethyleneglycol-bis(B-amino- 
ethyl ether)-N,N,N’,N’-tetra-acetic acid 1 mmol/l and an 
antiprotease inhibitor cocktail containing 4+-(2-aminoethyl) 
benzenesulphonyl fluoride, pepstatin-A, trans-epoxysuc- 
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cinyl-L-leucylamido-(4-guanidino)butane, bestatin, leu- 
peptin and aprotinin (Sigma, Poole, UK). 

Conversion of [H]L-arginine to (H]L-citrulline by 
tissue homogenates was measured by incubating 10] 
homogenate (approximately 50 ug protein) in the presence 
of 37kBq [*H]L-arginine (Amersham), cold L-arginine 
25 um, Tris-HCI (pH 7-4) 25 mmol/l, tetrahydrobiopterin 
3 um, flavin adenine dinucleotide Ium, flavin adenine 
mononucleotide Lym, reduced nicotinamide adenine 
dinucleotide phosphate (NADPH) 2mmol/, calcium 
chloride 1 mmol/l and calmodulin 0-1 um (Alexis, Bingham, 
UK) for 45 min at 37°C. Control reactions were performed 
without NADPH and incubated in an ice bath. All assays 
were performed in triplicate. 

The reaction was stopped by dilution with cold 
N-2-hydroxyethylpiperazine-N-2-ethanesulphonic acid 
HEPES (pH 5-5) 50 mmol/l and EDTA 5 mmol/l. An acidic 
resin was applied to reaction mixtures to bind basic [*H]L- 
arginine, leaving neutral [*H]L-citrulline free in the reaction 
solution. The reaction samples were then filtered through 
spincupsand the filtrate transferred to scintillation vials. The 
radioactivity was quantified in this filtrate and is a measure of 
PH]L-citrulline formed from [*H]L-arginine. The protein 
content of the homogenates was measured spectrophotome- 
trically with Bradford reagent (Sigma) using bovine serum 
albumin (Sigma) as standard’. Total NOS activity was 
expressed in picomoles of L-citrulline formed per milligram 
of protein homogenate over a 45-min incubation period. 


Detection of inducible nitric oxide synthase 


The expression of NOS protein in renal tissue was detected 
by Western blot analysis. Renal tissue was homogenized ina 
buffer containing antiprotease inhibitors as described 
above. The homogenates were centrifuged at 13 000g for 
5 min and the supernatant boiled for 10 min with gel loading 
buffer in a ratio of 1:1 (Bio-Rad Laboratories, Hemel 
Hempstead, UK). Equal amounts of the resultant sample 
were resolved by one-dimensional sodium dodecyl sulphate 
polyacrylamide gel electrophoresis using 7.5 per cent gels 
(Bio-Rad). The proteins were then transferred electrophor- 
etically to a nitrocellulose membrane (Bio-Rad). Non- 
specific binding to the membrane was blocked by incubat- 
ing the membrane in 5 per cent bovine serum albumin 
solution in Tris-buffered saline (TBS)-tween (Sigma) for 
1 h. The membranes were then washed twice in TBS-tween 
before incubation for 1h in an anti-iNOS-specific poly- 
clonal rabbit antibody (Calbiochem—Novabiochem, San 
Diego, California, USA) that does not cross-react with 
eNOS or nNOS. The membrane was washed again twice in 
TBS-tween before incubation in an antirabbit goat anti- 
body (Calbiochem—Novabiochem) conjugated with biotin. 
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Fig.1 Influence of infrarenal cross-clamp time on glomerular 
filtration rate (GFR) on day 2. Horizontal lines indicate median 
values. P< 0-05 at cross-clamp times 30, 45 and 60 min versus 
controls (Mann-Whitney U test) 
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Fig.2 Influence of infrarenal cross-clamp time on glomerular 
filtration rate (GFR) on day 7. Horizontal lines indicate median 
values. P< 0-05 at cross-clamp times 30, 45 and 60 min versus 
controls (Mann-Whitney U test) 


The membrane was washed twice in TBS—tween before 
incubation with steptavidin conjugated to alkaline phos- 
phatase (Calbiochem—Novabiochem). The membranes 
were finally washed in TBS—tween before being developed 
in Western blue solution (Calbiochem—Novabiochem)!®. 


Assessment of renal function 


Renal function was assessed on the second and seventh day 
after operation using a °"Tc-radiolabelled DTPA clear- 
ance technique. A measured timed dose of approximately 
20MBq isotope diluted in 0-5 ml saline was injected 
intraperitoneally using an insulin syringe with a 26-G 
needle while the animal was lightly sedated with halothane. 
Two blood samples (0-25 ml) were taken via tail tip 
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Fig.3 Influence of infrarenal cross-clamp time on total renal 
nitric oxide synthase activity, measured as [>H]L-citrulline 
formation, after 1 h of reperfusion. Horizontal lines indicate 
median values. P< 0-01 at cross-clamp times 30, 45 and 60 min 
versus controls (Mann-Whitney U test) 
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Fig.4 Influence of infrarenal cross-clamp time on total renal 
nitric oxide synthase activity, measured as [>H]L-citrulline 
formation, on day 7. Horizontal lines indicate median values. 
P<0-01 at cross-clamp times 30, 45 and 60 min versus controls 


(Mann-Whitney U test) 


amputation under light anaesthesia at 45 and 90min 
following injection of the isotope. Samples were spun at 
13 000g for 5min and the plasma activity (which is 
dependent on renal clearance of the isotope) was quantified 
in 50 pl of plasma ın a y counter (Philips PW4800). The 
glomerular filtration rate (GFR) was calculated by the 
plasma clearance slope intercept method'!. 


Statistical analysis 


Results were expressed as median (range). Results were 
analysed using the Mann—Whitney U test and significance 
was accepted at the P<0-05 level. 
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Results 


There were no deaths. GFR measurements are shown in 
Figs I and 2. Total renal NOS activity is shown in Figs 3 and 
4. Endogenous NOS was significantly increased after cross- 
clamping compared with controls (P< 0-01). Western blot 
analysis demonstrated no iNOS expression in control 
kidneys and after 1h of reperfusion but kidneys removed 
on the seventh day after infrarenal aortic cross-clamping for 
30, 45 and 60 min expressed iNOS strongly. 


Discussion 


These data show that infrarenal aortic cross-clamping 
impaired renal function with a significant decrease in GFR. 
In addition, renal NOS levels were significantly increased 
following ischaemia—reperfusion injury. The rise in nitric 
oxide production did not appear to be due to expression of 
iNOS after 1h of reperfusion and may have been due to 
constitutive eNOS and nNOS overactivity. However, at 
7 days iNOS levels were raised significantly and were 
detectable by Western blot analysis. Similar studies 
investigating the role of nitric oxide in renal transplantation 
have also shown increased NOS expression following renal 
pedicle occlusion and subsequent reperfusion injury’?~"*. 

The mechanism of increased NOS activity is unclear 
although proinflammatory cytokines are potent inducers of 
iNOS? and several studies have demonstrated that pro- 
inflammatory cytokines are generated by lower limb 
ischaemia-reperfusion injury'>'*. Other studies have 
examined the role of endotoxaemia and septic shock 
following ischaemia—reperfusion injury and demonstrated 
that tumour necrosis factor æ (an inflammatory cytokine) 
induces iNOS expression®!”, 

Nitric oxide production following infrarenal cross- 
clamping may have both beneficial and harmful effects. 
Nitric oxide may have a protective role in opposing the 
action of vasoconstrictors such as endothelin, angiotensin 
and thromboxane which are produced during ischaemia— 
reperfusion injury. It may also prevent adhesion of platelets 
and neutrophils to the endothelium?’ These effects may 
decrease the microcirculatory changes of poor flow and 
platelet plugging seen in ischaemia—reperfusion injury. 
However, nitric oxide production can lead to increased 
production of other toxic free radicals such as peroxinitrite 
and the hydroxyl ion which cause cellular damage*”’. There 
1s also a possibility that any nitric oxide production may be 
neither beneficial nor harmful but may just be another 
reaction of the kidney to the ischaemic insult. 

Ischaemia—reperfusion injury and nitric oxide metabo- 
lism may be important in the clinical situation of aortic 
cross-clamping during aneurysm surgery. Although the in- 
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hospital mortality rate is less than 5 per cent for elective 
surgery with most deaths due to cardiac events”*, patients 
with poor renal reserve and impaired renal function may be 
at risk of developing postoperative renal failure**. Studies 
have shown that infrarenal cross-clamping causes an 
increase in renal vascular resistance and a decrease in renal 
blood flow and that these changes may persist after 
operation’>~”’, In patients with a ruptured aortic aneurysm, 
perioperative factors such as hypovolaemia, poor tissue 
perfusion, massive blood transfusion, hypothermia, gut 
ischaemia and long cross-clamp time are common’®”?, 
These may increase the subsequent ischaemia—reperfusion 
injury and cause changes in nitric oxide metabolism that 
may contribute to the development of postoperative 
systemic inflammatory response syndrome and multiple 
organ failure. The role of the NOS system in the genesis of 
multiple organ failure after aortic aneurysm surgery is not 
known but there may be potentially harmful or beneficial 
effects mediated through this system. 
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Background: The aim of this stud}\was to determine the outcome of patients who presented with sud- 
den onset of incapacitating claudication of less than 2 weeks’ duration and who were treated with per- 
ipheral arterial thrombolysis. 

Methods: The database of the Thrombolysis Study Group was searched retrospectively for patients 
who received thrombolysis for acute-onset claudication. Some 108 patients (65 men, median age 69 
(range 29-94) years) were treated with intra-arterial tissue plasminogen activator at 14 hospitals. The 
median duration of symptoms was 72h (range from 2h to 2 weeks). There were 52 graft and 56 native 
vessel arterial occlusions. 

Results: The immediate outcome of thrombolysis for native vessel arterial occlusion was thrombus 
clearance in 50 patients (89 per cent) and failed lysis in six (11 per cent). Thirty-six patients (64 per cent) 
had a secondary radiological or surgical procedure carried out after lysis. After 30 days four patients (7 
per cent) had a major amputation, eight (14 per cent) had died, 38 (68 per cent) were symptom free and 
seven (12 per cent) continued to have claudication. Three patients (5 per cent) suffered a major haemor- 
rhage. The immediate outcome of thrombolysis for graft occlusion was thrombus clearance in 48 pa- 
tients (92 per cent) and failed lysis in four (8 per cent); 27 patients (52 per cent) had a secondary 
procedure. After 30 days four patients (8 per cent) had a major amputation, seven (13 per cent) had died, 
32 (62 per cent) were symptom free and nine (17 per cent) had persistent claudication. Three patients (6 
per cent) suffered a major haemorrhage. 

Conclusion: Patients who presented with acute onset of incapacitating claudication had an outcome 
similar to that after thrombolysis for critical ischaemia. It is recommended that patients who present in 
this way should be observed and treated with thrombolysis only if they progress te critical ischaemia. 


Presented to the Association of Surgeons of Great Britain and Ireland, Edinburgh, UK, May 1998, and published in 


abstract form as Br 7 Surg 1998; 85(Suppl 1): 24 
Paper accepted 22 February 1999 


Introduction 


Peripheral intra-arterial thrombolysis is a useful technique 
in the management of acute critical limb ischaemia. It is not 
without risk. Some 10 per cent of patients may suffer 
haemorrhage which requires blood transfusion, may need 
an operation to stop bleeding or may die from bleeding'”. 
‘Two per cent of patients suffer a stroke and half of the 
strokes that occur are related to treatment’. 

Chronic intermittent claudication may be regarded as 
benign, as the associated annual rates of amputation, 
intervention for critical limb ischaemia and all causes of 
death are 1-6, 5.6 and 4-3 per cent respectively*. The use of 
peripheral thrombolysis in the management of an arterial 
occlusion that results in the sudden onset or worsening of 
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claudication might be questioned when the risks of 
treatmentare balanced with the natural history of the disease. 
The aim of this study was to determine the outcome for 
patients who presented with a sudden onset of incapacitat- 
ing claudication and were treated with peripheral arterial 
thrombolysis within 2 weeks of the onset of symptoms. 


Patients and methods 


A national database of peripheral thrombolysis has been 
collected since 1992 with the aim of conducting audit and 
research on thrombolytic therapy’. Fourteen hospitals with 
a special interest in lysis have submitted clinical details to a 
central database, from which all members can obtain data. 
The data represent a selected group, not a consecutive 
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series, and have been verified by local and national 
coordinators. At the time of the study the database held 
information on 629 events of thrombolysis. It was inter- 
rogated to identify patients who had had thrombolysis 
within 2 weeks of the onset of symptoms from an arterial 
occlusion that resulted in a sudden onset of incapacitating 
claudication. Patients with ischaemic rest pain were 
excluded. The 2-week time limit was used to allow 
compatibility with other studies on intra-arterial lysis”. 
Patients with native vessel occlusions were studied sepa- 
rately from those with graft occlusions. The success of 
thrombolysis, the adjunctive procedures performed, com- 
plications and outcome I month after treatment were 
identified using standard definitions described previously’. 
Clinical factors were studied in relation to outcome. 

Some 108 patients were identified from the database. 
They received percutaneous intra-arterial thrombolysis 
with recombinant tissue plasminogen activator by low-dose 
infusion”, high-dose bolus infusion!® or pulse spray 
treatment’. 


Results 


Patients with native vessel arterial occlusions 


The demographic and clinical details of the 56 patients who 
were treated for acute arterial occlusion are summarized in 
Table 1, On examination, despite the absence of rest pain, 24 
patients had a partial sensory deficit (four were diabetic). 
Measurement of the ankle: brachial pressure index (ABPI) 
was attempted in 24 patients and a signal was present at the 
ankle in 19, For these, the median reading was 0-52 (mean 
0-5 (95 per cent confidence interval (c.i.) 0-4-0-6). The 
proximal limit of occlusion was the iliac artery (eight 


Tablet Demographic and clinical details 
of patients with native arterial and graft 
occlusions 
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patients), superficial femoral artery (14), popliteal artery 
(15) and calf vessel (five). The limit of occlusion was not 
known for 14 patients. 


Patients with arterial bypass graft occlusions 


Fifty-two patients had a graft occlusion treated: the 
demographic details are summarized in Table 1. Grafts were 
made from polytetrafluoroethylene (7 = 28), vein Ui = 14), 
composite material (7 = 3) or Dacron (Du Pont, Stevenage, 
UK) (n= 3); the nature of four was unknown, OF patients 
with partial neurosensory deficit, one was diabetic. Mea- 
surement of the ABPI was attempted in 31 patients and a 
signal was present at the ankle in 17, For these, the median 
reading was 0-42 (mean 0-39 (95 per cent ci. 0-2 1-0-5 








artery (one), superficial femoral artery (seven) 
iliofemoral graft (one), femoro (above knee)}—popliteal er: 
(five), femoro (below knee)-popliteal graft (eight) and 
femorotibial graft (three). The level of occlusion was 
unknown for 27 patients. 





Results of native vessel arterial thrombolysis 





The immediate outcome of thrombolysis for artery: 
occlusion was thrombus clearance in 50 patients (89 per 
cent) and failed lysis in six (11 per cent). Thirty-six patients 
(64 per cent) had a secondary radiological or surgical 
procedure carried out after lysis. After 30 days three patients 
(6 per cent) had had a major amputation and eight (14 p 
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cent) had died; 38 (68 per cent) were symptom free and 
seven (12 per cent) continued to have claudication. Three 
patients (5 per cent) suffered a major haemorrhage, The 





results are summarized in Table ? and described below. 





Values in parentheses are percentages unless stated otherwise. ABPI, ankle: brachial pressure index 
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Complete lysis (clearance of thrombus with restoration of 
pulses) was achieved in 22 patients (39 per cent) (mean age 
68 (median 71) years); nine patients had partial sensory loss 
before the procedure. Twenty-one patients were symptom 
free at discharge but one had residual claudication despite a 
thromboembolectomy. 

Clinically useful lysis (clearance of thrombus to allow a 
procedure to be performed that was not previously possible 
or increase in ABPI by 0-2) was achieved in 17 patients (30 
per cent) (mean age 69 (median 66) years); six had partial 
sensory loss before the procedure. Eight patients had 
immediate angioplasty, one after aspiration embolectomy. 
One patient suffered a rethrombosis after angioplasty and 
no further treatment was given; residual claudication was 
the outcome. Two bypass grafts were inserted after 
thrombolysis. A further two patients had surgery after lysis 
in the form of one embolectomy and one fasciotomy for 
compartment syndrome. No patient had a major amputa- 
tion but four died, three without further treatment after 
lysis, from myocardial infarction, heart failure and a 
pulmonary embolus 23 days after treatment; one patient 
died from pneumonia and renal failure after an angioplasty. 

Thrombolysis failed to clear the run-off vessels despite 
clearance of fresh proximal thrombus in 11 patients (20 per 
cent) (mean age 70 (median 71)years); six had partial 
sensory loss before the procedure. One patient had an 
above-knee amputation after lysis but died from a cardiac 
arrest. Two patients died without further intervention, 
from haematemesis and a cerebral infarct. Of those who had 
a secondary intervention, five had an angioplasty; two 
rethrombosed and both had thromboembolectomy. One of 
these patients had distal embolization during lysis and 
continued to have claudication after operation while the 
other required a below-knee amputation. Two patients 
required a bypass graft after lysis and three had throm- 
boembolectomy, two of whom were asymptomatic at 
discharge and one had a below-knee amputation. 
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Table2 Outcome for 56 patients with 
native arterial occlusion according to 
immediate outcome and secondary 
intervention 


Thrombolysis failed in six patiencs (11 per cent) (mean 
age 66 (median 69) years); three had sensory loss before the 
proceduze. One patient had an above-knee amputation after 
lysis, one died from mesenteric ischaemia and one was 
discharged without further intervention but with persistent 
claudication. Three patients had ang-oplasty and, while one 
was asymptomatic at discharge, two had persistent claudi- 
cation. 


Results of graft thrombolysis 


The immediate outcome of thrombolvsis for graft occlusion 
was thrombus clearance in 48 patients (92 per cent) and 
failed lysis in four (8 per cent); 27 patients (52 per cent) hada 
secondary procedure. After 30 days, four patients (8 per 
cent) had a major amputation, seven (13 per cent) had died, 
32 (62 per cent) were symptom free and nine (17 per cent) 
had persistent claudication. Three patients (6 per cent) 
suffered a major haemorrhage. The outcome of these 
patients is summarized in Table 3. 

Complete lysis was achieved in 32 patients (62 per cent) 
(mean age 65 (median 69) years); 12 had partial sensory loss 
before the procedure. Fourteen had an immediate angio- 
plasty of an underlying stenosis but one rethrombosed and 
no further treatment was given; this patient still had 
claudication. Three patients had a new bypass graft, two 
after early rethrombosis and one because the lysis had 
revealed distal disease progression. No major amputation 
was performed, although six patients still had claudication. 
One patient died from myocardial infarction within 1 week of 
treatment. 

Clinically useful thrombolysis was achieved in eight 
patients (15 per cent) (mean age 69 (median 65) years); three 
had partial sensory loss before the procedure. Only three 
had immediate angioplasty, two after aspiration embolect- 
omy. Of the latter, one rethrombosed and no further 
treatment was given. Three grafts were revised, one after 


© 1999 Blackwell Science Lid 


B. D. Braithwaite, M. A. Tomlinson, S. R. Walker et al. © Peripheral thrombolysis for acute-onset claudication 803 


Tabie3 Outcome for 52 patients with 
graft occlusion according to immediate 
outcome and secondary intervention 














Asymptomatic 
_ Claudication 
Amputation — 
Death 





Angioplasty or surgery as_ 
Secondary procedure 
Asymptomatic 


Claudicatiori 
_ Amputation 
‘Death 


rethrombosis and two when lysis revealed a chronically 
occluded segment. No patient had a major amputation but 
one died from a massive intracerebral haemorrhage. No 
patient had claudication when discharged. 

Thrombolysis failed to clear the run-off vessels despite 
clearance of fresh proximal thrombus in eight patients (15 
per cent) (mean age 72 (median 73) years); two had partial 
sensory loss before treatment. One patient had an above- 
knee amputation after thrombolysis. Two patients died 
without further intervention; the causes of death were 
pneumonia and unrelieved ischaemia. The remaining two 
patients continued to claudicate. Three patients had an 
angioplasty, in two cases followed by an above-knee 
amputation. One patient had a bypass graft after thrombo- 
lysis but died from myocardial infarction before discharge. 

Thrombolysis failed in four patients (8 per cent) (mean 
age 69 (median 68) years); one had sensory loss before the 
procedure. Two patients had no further treatment; one had 
persistent claudication and the other died from a stroke 
during thrombolysis. Two were treated with angioplasty; 
one had an above-knee amputation and the other died from 
renal failure after graft reconstruction. 


Discussion 


Intra-arterial thrombolysis resulted in an amputation rate of 
7 per cent and a death rate of 14 per cent when used in 
patients with acute arterial thrombosis that presented as 
intermittent claudication of sudden onset. Similarly, 8 per 
cent of patients with the same symptom secondary to 
arterial bypass graft occlusion had an amputation and 13 per 
cent died. This study is one of few that have considered the 
outcome of lysis for the symptom of claudication. The data 
were collected prospectively and have been verified to 
ensure accuracy, but they lack detail about the severity of 
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claudication. None of the patients had treadmill tests, 
probably because of the severity of their symptoms, and the 
evidence must be interpreted in this light. 

In studies of rest pain, patients without neurosensory 
deficit appear to have a slightly better outcome thar se 
with partial deficit'*. In the present study, the outcome of 
patients with and without neurosensory deficit was similar. 
The incidence of partial neurosensory deficit (43 per cent 
for arterial and 33 per cent for graft occlusions) seemed 
large for a population with claudication. This may possibly 
have been because of neurological deficit associated with 
diabetes or because of inadequate assessment at the 
admission. However, the 16 diabetics were insufficic 
number to account for the incidence of neurosensory d 
and so it must be ascribed either to error in data collection « 


cine of 











described previously’. 

Overall amputation and death rates were similar to those 
for patients treated with lysis for acute critical hmb 
ischaemia'*. The distribution of sites of occlusion was not 
confined to the iliofemoral vessels (as might be expected) 
but included more distal vessel occlusions, a pattern that has 
been observed in patients with rest pain”. 
patients on whom a Doppler ultrasonographic examination 
was performed had an audible signal at ankle level. For those 
who did, the ABPI was lower than might be expected tor 
patients with claudication. The outcome of lysis in this 
study was much worse than that in studies in which patients 
had stable claudication, for whom subsequent amputation 
and mortality rates were negligible’ 

There was a high rate of haemorrhagic complication and 
death. The causes of death were predominantly related to 
coexisting systemic vascular disease, but at least one of the 





Finally, few 


three strokes was haemorrhagic in nature. Age was an 
important factor in outcome, with death occurring more 
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frequently in the elderly. This observation is a recurring 
theme in the data from the Thrombolysis Study Group and 
should reinforce previous recommendations that lysis be 
used with extreme caution in the elderly'®. The study was 
designed to identify patients who claudicated, without 
critical ischaemia. However, it is possible that some patients 
with acute-onset incapacitating claudication had poorly 
detined subcritical ischaemia. Subjects with such acute 
claudication, requiring hospital admission, represent a 
different population from those previously described with 
chronic claudication® and the appropriate management of 
the two types of patient may differ. 
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Background: Reported operative mortality and survival rates following total pelvic exenteration (TPE) 
for recurrent pelvic neoplasia are now as good as those for many primary treatments. The currently ac- 
cepted primary treatments for these tumours are, however, still either radiotherapy alone or radiother- 
apy and chemotherapy. The primary aim of this study was to evaluate the safety and tolerability of TPE 
and secondarily to ascertain survival after TPE. 

Methods: This was a phase II study of 50 patients with locally advanced pelvic tumours who underwent 
TPE. 

Results: Thirty-two patients (64 per cent) underwent TPE for recurrent carcinoma of the cervix, seven 
(14 per cent) for rectal cancer, three (6 per cent) for vulval carcinoma, three (6 per cent) for vaginal car- 
cinoma, two (4 per cent) for prostate cancer and three (6 per cent) for other tumours. The 30-day mor- 
tality rate was 8 per cent with an in-hospital mortality rate of 16 per cent. The crude morbidity rate was 
62 per cent, with 23 patients (46 per cent) having grade I or IV toxicity. A complete response was 
achieved in 63 per cent and a partial response in 37 per cent of patients. The overall median survival time 
was 86 weeks; it was 111 weeks in patients in whom a complete response was achieved. 

Conclusion: The survival and operative mortality rates that are now attainable with TPE are compar- 
able to those achieved with chemoradiotherapy in advanced pelvic neoplasia. TPE should no longer be 
reserved for salvage therapy and should perhaps be compared with chemoradiotherapy as first-line 


treatment in a phase II randomized trial in patients with these tumours. 


Paper accepted 8 February 1999 


Introduction 


Brunschwig’ first described the en masse excision of all the 
pelvic viscera in 1948, with an operative mortality rate of 23 
per cent and a median survival of only 52-5 days. Since this 
first description the technique has been modified only 
slightly but both the operative mortality and survival rates 
following total pelvic exenteration (TPE) have improved 
dramatically’. Major centres now report 5-year survival 
rates of between 30 and 50 per cent, with operative mortality 
rates between 5 and 10 per cent. TPE was initially used 
largely for the treatment of International Federation for 
Gynecology and Obstetrics stage II and IVa carcinoma of 
the cervix which recurred or was persistent following 
primary treatment. The success of the treatment led to 
more radical surgery, with the indications for this technique 
being extended. TPE is now used occasionally as the 
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primary treatment for carcinoma of the cervix, vulva, 
bladder, prostate and rectum, and extensively in the 
treatment of recurrent tumours originating from these 
sites. TPE is classified as supralevator (type 1), infralevator 
(type 2) and with vulvectomy (type 3). Any of these types of 
TPE may be extended by the additional resection of other 
organs or structures®, 

Many of the tumours in which TPE 1s indicated are also 
amenable to other less radical treatments such as external- 
beam radiotherapy and chemotherapy-based regimens. 
These treatment types are considered less invasive than 
surgery and are usually offered as first-line treatment or as 
neoadjuvant treatment for these tumours. The conventional 
first-line treatment for stage II and IVa carcinoma of the 
cervix is external-beam radiotherapy to the tumour and 
adjacent lymph nodes supplemented by intracavitary radio- 
therapy’. This necessarily leads to unwanted radiation 
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exposure of organs such as the small intestine. There are 
currently several ongoing clinical trials comparing standard 
therapy with standard therapy plus chemotherapy in an 
attempt to improve survival in these patients. 

The survival figures and operative mortality rates being 
regularly reported following TPE are as good as, and in 
some cases better than, those for the primary treatment of 
many tumours. These reported rates are also similar to the 
reported survival, morbidity and mortality values for non- 
surgical treatment of advanced pelvic neoplasia. Despite 
these comparable results, TPE is reserved for either 
recurrent disease or salvage treatment of locally advanced 
disease, while the values reported for non-surgical treat- 
ment are almost all for patients who have previously been 
untreated. Most patients undergoing TPE have exhausted 
the alternative treatment types and are offered to the pelvic 
surgeon as a last resort. 

This phase II study of TPE in locally advanced pelvic 
neoplasia assessed the toxicity, response and survival of 
patients receiving this treatment. 


Patients and methods 


‘This single-centre phase I trial was carried out according to 
the principles of good clinical practice. Patients who 
presented with a locally advanced (stage II and IVa), 
histologically confirmed, tumour arising from one of the 
pelvic organs or who developed recurrent disease following 
primary treatment and with no evidence of metastatic 
disease were considered suitable. All patients were con- 
sidered to have exhausted all other conventional therapies: 
they had all undergone some combination of surgery, 
radiotherapy and chemotherapy. Therefore all were being 
considered for salvage therapy. 

Patients were assessed by a multidisciplinary team, 
consisting of surgical oncologist J.W.L.F.), gynaecological 
oncologist (K.K.C.) where appropriate, consultant urolo- 
gist (D.M.A.W.), consultant psychiatrist (A.W.), consultant 
anaesthetist (G.H.) and a stoma therapist. All patients had 
contrast-enhanced computed tomography and in cases 
where there was doubt magnetic resonance imaging was 
also performed". The images were discussed at a multi- 
disciplinary team meeting and radiological evidence of 
resectability was required for inclusion in the study. Patients 
with either a concurrent malignancy or a history of another 
type of tumour (excluding basal cell carcinoma of the skin) 
were excluded. No patient was excluded on the grounds of 
age alone, but fitness for anaesthesia was a prerequisite for 
inclusion. 

Informed consent was obtained from patients following 
assessment by the multidisciplinary team. Data were 
collected at baseline and then prospectively at follow-up, 
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6 weeks after hospital discharge, then every 3 months for 
2 years, at 6-month intervals until 5 years, and thereafter on 
an annual basis. Date of death was confirmed in all cases by 
contact with the West Midlands Cancer Registry or the 
patient’s general practitioner. 

The primary study endpoint was treatment safety, 
assessed by operative mortality and morbidity rates. To 
test for differences in operative mortality rates, Pearson’s x? 
test or Fisher’s exact test, where appropriate, was used for 
categorical variables and the Wilcoxon two-sample test for 
continuous non-normally distributed variables. Survival 
was the secondary study endpoint, and was calculated from 
the date of first operation to the date of death or the censor 
date of 30 September 1997. Survival curves were con- 
structed using the Kaplan-Meier method and differences 
between groups were assessed with the log rank test”. 

Data were stored on a custom-built database using 
Microsoft Access (Microsoft Corporation, Redmond, 
Washington, USA). Statistical analysis was carried out 
according to the intention-to-treat principle using SAS 
statistical software (SAS Institute, Cary, North Carolina, 
USA). 

The same team of surgeons performed all operations. In 
five cases urinary and/or faecal diversion was carried out 
with an ileal conduit and defunctioning loop colostomy 
6weeks before TPE. In these patients a rectovaginal, 
colovesical or vesicovaginal fistula was present and it was 
considered that the risk from pelvic sepsis would be higher if 
they did not have faecal and/or urinary diversion before 
TPE. In all cases TPE involved the formation of an ileal 
loop urostomy and no patient underwent bladder recon- 
struction. Each patient underwent exploratory laparotomy 
through a long midline incision to confirm the radiological 
evidence of resectability. A preaortic lymph node was 
resected in all cases and subjected to frozen-section 
histological assessment. Metastatic disease in this lymph 
node was assumed to represent disseminated disease and 
precluded entry into the study. 

Treatment toxicity was assessed by means of conven- 
tional surgical criteria and treated as the lead clinician 
considered appropriate. All adverse events were recorded 
and the multidisciplinary clinical team assigned a toxicity 
from grade I to IV to allow comparison with World Health 
Organization toxicity criteria. All patients included in the 
study were considered evaluable for safety analysis. 

The treatment was considered to have achieved a 
complete response if, following histological examination, 
the resection margins were clear and there was no lymph 
node involvement. A partial response was achieved if there 
was histological evidence of disease at the resection margins 
and/or there were lymph node metastases. Any patient with 
macroscopic residual disease or who was inoperable 
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following exploratory laparotomy was considered to be a 
non-responder and ineligible for inclusion in the study. 

Staging, radiological resectability, response to treatment 
and toxicity were discussed by a multidisciplinary team of 
surgeons, radiologists and histopathologists. 


Results 


Between November 1983 and April 1996, 50 patients were 
enrolled into the study. A further five patients were 
considered ineligible following exploratory laparotomy 
because of either positive para-aortic lymph node biopsy 


Tablet Patient details and previous treatment 
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Data available for “eight, +31 and £20 patients 


Table2 Histological details of tumours 


“Recurrent cervical 





(n=3) or locally irresectable disease (# = 2 
eligible patients, six (12 per cent) were men and 44 (88 
cent) were women. The median age was +4 ira 





71) years. All study patients satisfied the entry requirements 
and were assessable for safety and survival dara. Patient 
demographics, characteristics of the tumours and previous 
treatment in the eligible patients are shown in Table }. 
Forty-five patients (90 per cent) underwent TPE as the 
first procedure, four (8 per cent) had a urinary and faecal 
diversion and one (2 per cent) had a faecal diversion before 
TPE. In 46 cases a type H TPE was carried out and in one an 
extended type IT TPE®. The external iliac artery and vein 





Values in parentheses are percentages. Data available for *21, teight, £31 and §30 patients 
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were included in the resection and a femorofemoral 
crossover graft reconstruction was performed. In two 
patients with vulval carcinoma a type I TPE was 
performed and one patient with vulval carcinoma had an 
extended type HI TPE; the caecum and ascending colon 
were included in the resection specimen’. In these patients 
an inguinal lymphadenectomy was also included and 
reconstruction of the defect was carried out using local 
myocutaneous flaps. In all cases TPE included an extended 
pelvic lymphadenectomy. 

The characteristics of the tumours and the lymph node 
status, tumour excision margin status and response are 
shown in Table 2. 


F 
s 


Survival rate ( 


‘TPE was well tolerated. The overall 30-day mortality rate 
was 8 per cent with an in-hospital mortality rate of 16 per 
cent. In patients with recurrent cervical cancer the overall 30- 
day mortality rate (3 percent; P = 0-13, Fisher’s exact test) and 
in-hospital mortality rate (9 per cent; P = 0-12, Fisher’s exact 
test) were not significantly different from those in patients 
with other tumours (17 and 28 per cent respectively). There 
was no difference in the in-hospital mortality rate in patients 
60 years of age or over (29 per cent) compared with that in 
those aged less than 60 years (11 per cent). Eight patients (16 
per cent) had postoperative bleeding which required 
reoperation and, of these, four patients died in the post- 
operative period. The median overall transfusion require- 
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Fig.2 Survival according to complete or 
partial response to treatment 
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Table3 Survival analysis 
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ment in the study patients was 6 (interquartile range (i.q.r.) in the group undergoing reoperation for bleedi: ng 
4-12) units. There was a greater transfusion requirement (i.q.r. 6-16) units) compared with those not 
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reoperation (median 6 (i.g.r. +-12) units), although this 
difference was notstatistically significant (Z = 0-95, P = 0-34). 

The crude in-hospital morbidity rate was 62 per cent; 20 
patients (40 per cent) required further operations and, of 
these, six (12 per cent) required two more operations during 
the admission. Seven of the 20 patients requiring further 
operation died in the postoperative period and four of the 
six patients requiring two further operations died. Nine 
patients (18 per cent) developed pelvic sepsis following 
TPE, three (6 per cent) developed a small bowel fistula and 
three (6 per cent) a urinary fistula. Three patients (6 per 
cent) suffered grade I toxicity, five (10 per cent) had grade IT 
toxicity, 13 (26 per cent) had grade II toxicity and ten (20 
per cent) had grade IV toxicity. Thirteen patients (26 per 
cent) required readmission during follow-up for stoma 
revision (7=3), recurrent disease (= 3), small bowel 
obstruction (7 =4), parastomal hernia (7 = 1) and late small 
bowel fistula (7 = 2). 

‘The median length of follow-up for the study patients 
was 186 (range 85-723)weeks with an overall median 
survival time of 86weeks (Fig. 1). Survival comparisons 
between patients with cervical cancer and those with other 
tumour types, squamous cell carcinoma and adenocarcino- 
ma, patients over and under 60 years of age, lymph node 
negative and positive tumours, involved and uninvolved 
excision margins, and those with a complete or partial 
response are shown in Table 3 and Fig. 2. 


Discussion 


‘The commonest indication for TPE is carcinoma of the 
cervix, which is either recurrent or follows primary 
treatment failure; the second most common indication is 
rectal cancer. In this series 64 per cent of the patients 
presented with carcinoma of the cervix and 14 per cent with 
rectal cancer. In a series of 232 patients reported by Lopez 
etal’, 67 per cent presented with cervical carcinoma and 12 
per cent with rectal cancer. The proportion of patients 
undergoing TPE for vulval carcinoma in other reported 
series tends to be slightly lower than reported here (6 per 
cent), although there are several centres with considerable 
experience of TPE in vulval tumours) 18, 

TPE is now performed routinely with an operative 
mortality rate of approximately 10 per cent. Soper etal? 
reported a series of 69 women undergoing pelvic exentera- 
tion, although only 41 had TPE; the overall operative 
mortality rate in this series was 7 per cent. In a larger series 
of 232 pelvic exenterations an overall operative mortality 
rate of 14 per cent was reported, although this was higher 
during the early part of the series (16-8 per cent) than during 
the latter part (10 per cent). The operative mortality rate in 
the present series was higher than that reported elsewhere, 
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but several patients were included who underwent more 
extensive surgery. The mortality rate in the patients 
undergoing type I TPE was very high and, while this 
was not statistically significantly greater than that in the rest 
of the group, the numbers were small. The operative 
mortality rate in patients undergoing TPE for cervical 
carcinoma was, however, lower than that for patients with 
other tumours and is similar to the mortality rate reported 
elsewhere for TPE in this disease”'*"*. 

Matthews er al? reported an operative mortality rate of 11 
per cent and an overall 5-year survival rate of 46 per cent in 
63 patients over the age of 65 years who underwent TPE. In 
the present series TPE was also well tolerated in the elderly 
with no significant difference in postoperative mortality 
rates and with a significantly better 5-year survival rate in 
patients aged 60 years or over compared with those under 
60 years, reaffirming that elderly patients should not be 
refused TPE simply on grounds of age. 

A crude morbidity rate of 62 per cent and a non-fatal 
morbidity rate of 46 per cent, with the majority of patients 
(46 per cent) suffering grade HI or TV toxicity, initially 
appears high, but crude morbidity rates of 40-80 per cent 
are regularly reported in other series’'*'°. A reoperation 
rate, in the surviving patients, of 26 per centis also similar to 
that reported elsewhere. Soper etal’? reported a reopera- 
tion rate of 29 per cent in 69 women undergoing either TPE 
or anterior exenteration. In 20 of the 28 patients with grade 
HI or IV toxicity the complication could be directly or 
indirectly linked to a urinary or small bowel fistula. In this 
series 41 of the 49 patients for whom the data were available 
had previously undergone radiotherapy. Because of the 
small number of patients who did not have radiotherapy it 
was not possible to determine the effect of previous 
radiotherapy on the rate of complications. In several other 
series, however, the rate of complications, and specifically of 
fistula formation, was significantly higher in patients who 
had radiotherapy before surgery'~”. 

Radiotherapy alone is also associated with a high 
incidence of complications. These are, however, more 
likely to be long term, with acute toxicity of grade II or 
higher occurring in only 6-10 per cent; long-term toxicity 
occurs in a further 10-40 per cent’. Treatment- 
associated death from radiotherapy, however, is rare. The 
addition of chemotherapy regimens to standard and 
extended radiotherapy schedules has been proposed in an 
attempt to improve the survival rates but this necessarily 
increases the toxicity associated with the treatment. In a 
recent phase H study of chemotherapy and radical radio- 
therapy in 35 previously untreated patients with stage III 
and [Va carcinoma of the cervix, the treatment-related 
mortality rate was 3 per cent, with 14 per cent of patients 
having grade I toxicity, 31 per cent grade HI toxicity and 3 
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per cent grade IV toxicity**. The addition of more intensive 
chemotherapy regimens may lead to higher mortality rates. 
Souhami etal.?! reported a mortality rate of 10 per cent 
(four patients) in 39 previously untreated patients with stage 
I carcinoma of the cervix receiving three courses of 
chemotherapy followed by radical radiotherapy. This 
treatment regimen was also associated with high rates of 
both acute and long-term complications. 

The conventional surgical view of complete tumour 
clearance is the absence of histological evidence of tumour 
at the surgical resection margins (71 per cent in the present 
series). However, it is widely recognized that lymph node 
involvement is a poor prognostic indicator and almost 
certainly represents disseminated disease. If the absence of 
tumour at the resection margin or of lymph node metastasis 
is considered to be a complete response, the proportion of 
patients in this series in whom this was achieved falls to 63 
per cent. In contrast, radiotherapy achieves a complete 
response rate of 32-80 per cent in previously untreated stage 
II carcinoma of the cervix*™??. Other similar series have 
reported response rates of 51-76 per cent for radical 
radiotherapy in patients with pelvic neoplasia***’. The 
addition of chemotherapy to radiotherapy has resulted in 
complete response rates of between 54 and 80 per 
cent”*?829_ None of these reported response rates differs 
widely from those achieved in the present series. 

The overall median survival time in this study was 20 
months, and in patients with cervical carcinoma it was 
slightly longer at 21 months. Patients in whom a complete 
response was achieved had an overall median survival of 
26 months, with 36 months in those with cervical carcino- 
ma. The overall 5-year survival rate was 18 per cent (23 per 
cent in patients with cervical carcinoma); in patients in 
whom a complete response was achieved the overall rate was 
26 per cent (31 per cent in those with cervical carcinoma). 
The median survival time and 5-year survival rates in this 
study were achieved in patients undergoing salvage therapy 
but are nevertheless similar to the survival figures achieved 
using chemoradiotherapy as first-line treatment ın patients 
with these types of tumour. The median survival time for 
patients with locally advanced carcinoma of the cervix 
treated with radiotherapy alone was approximately 
25 months and 5-year survival rates of about 30 per cent 
are the norm?!7!_ The addition of chemotherapy to 
pelvic radiotherapy is becoming increasingly common. Ina 
recent Radiation Therapy Oncology Group study from 
North America’, 30 previously untreated women with 
stage IU or [Va carcinoma of the cervix received external- 
beam radiotherapy and intracavitary radiotherapy followed 
by 5-fluorouracil, mitomycin and cisplatin-based chemo- 
therapy. This treatment regimen achieved a 72 per cent 
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complete response rate, a median survival time of 20 months 
and a 5-year survival rate of 39 per cent”. 

In conclusion, with the improvements in operative 
mortality rates and the 5-year survival rate following 
TPE, and because of the morbidity and mortality associated 
with current chemoradiotherapy regimens, TPE should no 
longer be reserved exclusively for salvage therapy. A 
randomized trial of TPE and chemoradiotherapy as first- 
line treatment in patients with locally advanced pelvic 
neoplasia may be possible but would need careful design and 
would inevitably need to be a multicentre and probably an 
international study. 
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Selective impairment of glucose storage in human sepsis 
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Background: Glucose utilization in sepsis is impaired but the mechanisms are unclear. This study 
examined the effect of sepsis on total glucose utilization, oxidation and storage, and the energetic costs 
of these metabolic processes. 

Methods: Glucose infusion rate (GIR), glucose oxidation rate (GOR), non-oxidative disposal rate and 
the energetic cost of glucose storage were studied in 24 patients with abdominal sepsis and in 26 healthy 
controls, using indirect calorimetry and the euglycaemic hyperinsulinaemic clamp with insulin infusion 
rates of 40 and 240 mU m” min". 

Results: Basal GOR was significantly lower in septic patients than in controls (1-5 versus 2-3 mg per kg 
fat-free mass (FFM) per min, P<0-001). Septic patients had a significantly lower GIR at 40mUm~ 
min (4-2 versus 9-1 mg per kg FFM per min) and at 240 mU m™ min (7-5 versus 11-8 mg per kg FFM per 
min), relative to controls (P< 0-001). GOR was similar in septic and control subjects at both rates of insulin 
infusion whereas non-oxidative disposal was significantly lower in septic patients (P<0-001) and ac- 
counted entirely for the reduction in GIR. The energetic cost of glucose disposal was unaffected by sepsis. 
Conclusion: Sepsis is associated with selective impairment of glucose storage but the energetic cost of 


non-oxidative disposal is unaffected. 


Paper accepted 22 January 1999 


Introduction 


Abnormalities of glucose metabolism are well recognized in 
sepsis and are characterized by glucose intolerance and 
impaired utilization of exogenous glucose”. It is, however, 


unclear whether impaired utilization is a consequence of | 


abnormalities of glucose oxidation, non-oxidative disposal 
(i.e. storage) or both. In addition, although administration 
of glucose-based parenteral nutrition in sepsis may be 
associated with a marked increase in oxygen consumption’, 
suggesting a significant increase in the energetic cost of 
glucose storage, the actual energetic cost of glucose storage 
in sepsis has not been quantified. 

An understanding of the nature of the impairment of 
glucose utilizationin sepsis and its metabolic consequencesis 
important because many patients with severe sepsis receive 
significant amounts of glucose as part of intravenous feeding 
regimens. In particular, impairment of glucose storage has 
implications for the maximum rates of glucose infusion in 
septic patients if hyperglycaemia is to be avoided. 

Utilization, oxidation and non-oxidative disposal rates of 
glucose were therefore examined in patients with abdominal 
sepsis and in a group of apparently healthy controls. The 
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aims of the study were to characterize the response to sepsis 
in terms of basal and glucose-insulin-stimulated glucose 
disposal, oxidation and non-oxidative disposal, to examine 
the effect of sepsis on the energetic cost of glucose storage 
and to relate abnormalities in glucose utilization to the 
hormonal and metabolic effects of sepsis. 


Patients and methods 


Patients and control subjects 


Twenty-four patients (14 men, ten women) of mean(s.d.) 
age 52.2(15-6) years with abdominal or pelvic sepsis were 
studied. All patients had been receiving inpatient hospital 
treatment for between 15 and 42days but none had 
undergone surgical operation within 7 days of the study. 
Patients with diabetes mellitus and malignant disease were 
excluded from the study, as were those receiving B- 
adrenoceptor antagonists, steroids, thyroid hormones or 
other drugs known to affect metabolic rate or glucose 
metabolism. 

‘Twenty-six volunteers (15 men, 11 women) of mean age 
44.9(13-4) years acted as controls. They were asymptomatic 
and appeared healthy on clinical examination. 
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Tablet Details of controls and patients with sepsis 





All data are mean(s.d.), except sepsis score which is median (range). BSA, 
body surface area; FFM, fat-free mass; AMC, arm musele circumference 


Severity of sepsis and underlying diagnosis 


The diagnosis of sepsis was made according to the criteria of 
Bone eral.’ and the source of sepsis was confirmed by 
radiological examination or subsequent operative findings. 
The cause of the sepsis was colorectal anastomotic 
dehiscence (7 =9), perforated diverticular disease (7 =8), 
gastroduodenal perforation (7 = 5), gallbladder perforation 
(n=1) and spontaneous splenic abscess (7=1). Sepsis 
severity was scored using the method of Elebute and 
Stoner’. This scoring procedure takes into account the site 
of infection, bacteriology, body temperature, secondary 
effects (e.g. jaundice) and various haematological and 
biochemical variables, such as white cell count and plasma 
albumin concentration. Sepsis scores (Table 1) ranged from 
10 to 27 (median 16), indicative of moderately severe 
sepsis’. All the control subjects had sepsis scores of zero. 


Nutritional support 


All patients had received parenteral nutritional support 
(1800-2200 kcal per day, 12-14 gN daily, according to 
individual clinical requirement) with lipid (Intralipid, 
Pharmacia, Milton Keynes, UK) providing at least 1000 
kcal per day, for not less than 1 week before the study. All 
control subjects consumed a diet containing at least 200 g 
carbohydrate per day for 1 week before the study. 


Study protocol 


All subjects were studied at 08.30hours following an 
overnight fast. In septic patients total parenteral nutrition 
was discontinued for 12 h and 0-9 per cent sodium chloride 
was used to replace fluid requirements. All subjects 
refrained from smoking or caffeine-containing beverages 
for 24h before the study. After voiding, patients were 
weighed using calibrated electronic scales (Scale-Tronix, 


British Journal of Surgery 1999, 86, 813-821 


www.bjs.co.uk 


Wheaton, Illinois, USA). Height was recorded to the 
nearest centimetre using a calibrated rule. Harpenden 
calipers (Holtain, Crymych, UK) were used to measure the 
skinfold thicknesses at four anatomical sites for the 
estimation of percentage body fat from the tables of Durnin 
and Womersley’. In addition to skinfold thickness, mid arm 
circumference was measured with a calibrated rule. Body 
fat, fat-free mass (FFM) and arm muscle circumference 
(AMC) were calculated accordingly. 


Euglycaemic hyperinsulinaemic clamp 


Subjects were studied at two levels of hyperinsulinaemia to 
determine whether differences in the pattern of glucose 
utilization between septic and healthy subjects could be 
overcome at a sufficiently high level of hyperinsulinaemia. 
Because critically ill patients were considered unlikely to 
tolerate a prolonged ‘two-step’ clamp procedure, glucose 
metabolism at each level of hyperinsulinaemia was studied in 
a separate group of septic patients. To ensure comparability 
between septic and control subjects, the same study design 
was employed in the control group. 

Intravenous cannulas (Venflon, Helsingborg, Sweden) 
were inserted retrogradely into a superficial vein of the hand 
and the contralateral antecubital fossa. These were used for 
sampling and infusion respectively. A hot box (air tempera- 
ture 60°C) was used to warm the hand to 42°C in order to 
obtain arterialized venous blood’. Skin temperature was 
monitored by means of a thermistor placed on the hand 
(Vickers Medical, Sidcup, UK). After a 15-min rest period, a 
60-min baseline period of indirect calorimetry was com- 
menced, after which a primed continuous infusion of insulin 
(Humulin S; Eli Lilly, Basingstoke, UK) was commenced at 
a rate of either 40 or 240 mU m™ min”. 

Twenty-seven subjects (15 controls, 12 septic patients) 
were studied at an insulin infusion rate of 40 mU m™ min”! 
and 23 subjects (11 controls, 12 with sepsis) at a rate of 
240 mU m` min™'. Insulin infusion was continued for 2h, 
during which time euglycaemia (4-5 mmol 1”!) was main- 
tained by a variable infusion of aqueous glucose (20 per cent 
glucose, Steriflex; Boots, Nottingham, UK)*. All glucose 
infusions were assayed at the end of each study and found to 
be within 98 per cent of the manufacturer’s predictions for 
glucose content. The concentration of glucose in arterialized 
venous plasma was monitored at 5-min intervals using 
a Beckman glucose analyser (Beckman Instruments, 
Fullerton, California, USA). 


Sample collection 


Arterialized venous blood samples were taken at 15-min 
intervals immediately before (basal) and during the 2-h 
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period of euglycaemic hyperinsulinaemia. The sample for 
glucagon assay was taken into aprotinin (Trasylol; Bayer, 
Newbury, UK) in lithium heparin and all other samples into 
lithium heparin alone. Samples were centrifuged and the 
plasma was separated and stored immediately at —20°C 
except for glucagon and noradrenaline samples which were 
stored at - 80°C pending analysis. 


Biochemical analysis 


Plasma glucose, lactate and glycerol concentrations were 
measured spectrophotometrically with a Cobas Bio Cen- 
trifugal analyser (Roche, Welwyn Garden City, UK). 
Plasma free fatty acid (FFA) concentration was also 
measured spectrophotometrically but with a NEFA C kit 
(Wako Chemicals, Alpha Laboratories, Eastleigh, UK). 
Commercially available kits were used for radioimmuno- 
assay of plasma insulin (Pharmacia, Milton Keynes, UK), 
glucagon (Novo-Nordisk, Bagsvaerd, Denmark) and corti- 
sol (IDS, Boldon, UK) concentrations. Plasma concentra- 
tions of noradrenaline were measured by reverse-phase 
high-performance liquid chromatography and electroche- 
mical detection’. 


Protein and nitrogen metabolism 


Urine output was collected from midnight on the day before 
the study until the end of the study. Nitrogen excretion, 
analysed by means of a microKjeldahl technique: (Foss 
Electric, Copenhagen, Denmark), was corrected to 24h. 
No correction was made for insensible losses of nitrogen. 


Indirect calorimetry 


Continuous open-circuit indirect calorimetry was com- 
menced 1 h before clamping and was continued for a further 
2h. The calorimeter (Deltratrac; Datex, Helsinki, Finland) 
uses a gas dilution canopy system for the measurement of 
Voz (oxygen consumption) and VCO (carbon dioxide 
excretion) as described elsewhere!®. The calorimeter was 
calibrated before and after each study with the manufac- 
turer’s recommended gases, having previously been vali- 
dated by alcohol combustion and shown to deliver values 
within 98 per cent of those predicted. 


Calculations 


Calortmetry For each subject, resting energy expenditure 
(REE) and respiratory exchange ratio (RER) were averaged 
for the 30-min basal period before applying the clamp (- 30 
to 0 min) and for the last 30 min of the clamp (90-120 min). 
REE and RER were calculated from measurement of VO, 
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VCO, and nitrogen output data for each patient, as 
described previously’’. In all cases REE was expressed 
relative to FFM to correct for differences in metabolic body 
size between subjects and groups'?"!. 

Glucose metabohsm Glucose infosion, oxidation and non- 
oxidative disposal rates were calculated from the data 
acquired during the last 30 min of euglycaemic hyperinsu- 
linaemia. As steady-state conditions of glycaemia were 
produced, total glucose utilization rate was assumed to 
equal the glucose infusion rate (GIR) during this period’. 
The glucose oxidation rate (GOR) during the basal period 
and during euglycaemic hyperinsulinaemia was calculated 
in milligrams per kilogram of FFM from the calormmetry 
data as described previously'*. Non-oxidative glucose 
disposal rate was calculated by subtracting GOR from 
GIR during the last 30 min of clamping’. All measure- 
ments of glucose metabolism were expressed relative to 
FFM to correct for differences between subjects on the basis 
of differences in body composition’"*. In addition the 
effects of sepsis on glucose utilization were examined by 
expressing the amount of glucose oxidized as a percentage of 
the total amount of glucose infused. 

Insulin turnover rates Insulin turnover rates were calcu- 
lated for each individual by dividing the increment above 
basal in steady-state plasma insulin concentration during 
the last 30 min of the study by the insulin infusion rate’®. 

Glucose-induced thermogenesis The energetic cost of 
glucose storage was calculated by dividing the increment 
in REE observed from the baseline period to the last 30 min 
of the clamp by the non-oxidative glucose disposal during 
that period. The data are thus presented as kilocalories per 
gram of glucose stored!°. The thermic effect of infused 
glucose was calculated by dividing the increment in REE 
from the baseline period to the last 30 min of the clamp by 
the rate of calorie administration (GIR) during the same 
period!?. The thermic effect of glucose was thus expressed 
as a percentage of the glucose calories administered. 


Statistical analysis 

GOR and REE in septic and control subjects during the 
baseline period, and GIR, GOR, non-oxidative glucose 
disposal and REE in septic and control subjects in the 
steady-state clamp period, were distributed normally. Data 
are therefore presented as mean(s.d.) and were analysed by 
the paired or unpaired Student’s t test as appropriate. Data 
for thermic effect and energetic cost of glucose storage were 
not distributed normally and are therefore presented as 
median (range). Comparison between groups for these 
variables was made with the Mann-Whitney U test. 
Biochemical data were analysed with repeated-measures 
analysis of variance with post boc analysis of significant results 
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by ¢ test. P<0-05 was considered to be statistically 
significant. Data were analysed using Statistical Package 
for the Social Sciences computer software (SPSS UK, 
Chertsey, UK). 


Ethics 


The study protocol was approved by the local hospital ethics 
committee and informed consent was obtained from every 
subject. 


Results 


Patient groups 


Septic patients had a significantly higher urinary nitrogen 
output than healthy controls but the two groups were well 
matched for body surface area, FFM, AMC, age and sex 
(Table 1). 


Metabolic rate and glucose metabolism 


Basal conditions REE was significantly lower in control 
subjects than in septic patients (0-020(0.004) versus 
0.024(0-004) kcal per kg FFM per min; r= 3-40, 48 d.f., 
P=0-001). Septic patients had a significantly lower basal 
GOR than healthy controls (1-5(1-0) versus 2-3(0-8) mg per 
kg FFM per min; r= 3-20, 48 d.f., P< 0-001). 

Euglycaemic byperinsulinaemia Total GIR during eugly- 
caemic hyperinsulinaemia (Fig. 1) was significantly greater 
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in control subjects than in septic patients at insulin infusion 
rates of 40 mU m~ min! (t=5-48, 25 d.f., P<0-001) and 
240mUm™~ min™ (r=5-40, 21 d.f, P<0-001). In both 
septic and control subjects GIR during the steady-state 
clamp period was significantly greater at the higher insulin 
infusion rate (t= 3-53, 22 d.f., P< 0-005 and t= 3.48, 24 d.f., 
P<0-001 respectively). 

GOR in control subjects increased significantly from 
basal levels during euglycaemic hyperinsulinaemia at an 
insulin infusion rate of 40 mU m™ min! (2-4(0-7) versus 
4.2(0-9) mg per kg FFM per min; t= 9-60, 14 d.f., P< 0-001) 
and at 240 mU m™ min”! (2-2(0-9) versus 4-6(1-3) mg per kg 
FFM per min; t= 4-88, 10 d.f., P< 0-001). A similar increase 
in GOR from the basal value occurred in septic patients at 
an insulin infusion rate of 40 mU m™° min™! (1-7(1-1) versus 
3.6(1-4) mg per kg FFM per min; t= 4-64, 11 d.f., P< 0-001) 
and at 240 mU m” min"! (1-3(0-9) versus 4-1(1-3) mg per kg 
FFM per min; t= 8-80, 11 d.f., P< 0-001). The magnitude of 
the increase and the final value of GOR were similar when 
septic patients were compared with healthy controls at both 
plasma insulin concentrations. There was no significant 
difference between the two insulin infusion rates when the 
final GOR or the increment in GOR above basal values was 
compared in either septic or control subjects (Fig. 1). 

Glucose oxidation during infusion of insulin also 
appeared to be preserved in sepsis when GOR was expressed 
as a percentage of GIR: at an insulin infusion rate of 
40mU m” min”! septic patients oxidized a greater propor- 
tion of the total glucose infused than control subjects 
(79-4(22.3) versus 47-5(14-5) per cent; t=4-61, 25 d.f., 
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Fig. ta Total glucose utilization, b oxidation and c non-oxidative disposal during steady-state conditions of euglycaentic 
hyperinsulinaemia, with insulin infusion rates of 40 and 240 mU m°? min™!. Values are mean(s.e.m.). Numbers of control subjects were 
15 at 40 mU m? min”! and 11 at 240 mU m? min”; there were 12 septic patients at 40 mU m” min”! and 12 at 240 mU m? min”. 
*P < 0-001 (control versus septic patients), +P < 0-005 (240 versus 40 mU m -? min”) (Student’s 7 test) 
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Table2 Energetic cost of glucose storage, thermic effect of glucose and energy expenditure before and during evglyeacim 


insulinaemia 





0-23 
(0:24-0:78) 
{-3-20-9.06) 








*mU m™ min’! Values are tmean(s.d.) or $median (range). FFM, fat-free mass. §P < 0-01 versus basal (paired ¢ test) 


Table3 Hormonal and biochemical effects of insulin infusion at 40mU m™ min! in control and septic subjects 





Values are mean(s.d.). FFA, free fatty acid. “P< 0-O1 (steady state versus basal), +P < 0-05 (septic versus control) (repeated-measures analysis ai variance with 


post-hoc ¢ test) 


P<0-001). This was also true at the higher insulin infusion 
rate (56-4(17-3) versus 39-1(8-3) per cent) when the 
percentage of infused glucose oxidized in septic and control 
subjects was compared (t= 2-75, 21 d.f., P=0-01). 

Non-oxidative glucose disposal during euglycaemic 
hyperinsulinaemia (Fig. 1) was significantly reduced in 
septic patients compared with control subjects at insulin 
infusion rates of both 40 mU m7? min! (t=4-36, 25 d.f., 
P<0-001) and 240mUm7 min! (t=499, 21 df, 
P<0-001). Non-oxidative glucose disposal was significantly 
greater at an insulin infusion rate of 240 than at 40 mU m~” 
min”! in both septic patients (t= 2-97, 22 d.f., P< 0-01) and 
control subjects (t= 3-2, 24 d.f., P< 0-005). 

The metabolic rate in control subjects increased sig- 
nificantly during insulin infusion at 40mU m” min! 
compared with basal values (t= 2-87, 14 d.f, P<0-01) 
(Table 2). The metabolic rate did not increase significantly 
during euglycaemic hyperinsulinaemia at the higher insulin 
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infusion rate in control subjects, or in septic patients at 
either insulin infusion rate. 

The energetic cost of glucose storage and the thermic 
effect of glucose varied considerably but wer 
nificantly different when septic and control sub 
compared at either level of hyperinsulinaemia, nor w 
two insulin infusion rates were compared in either group of 
patients (Table 2). 








Hormonal and biochemical effects of euglycaemic 
hyperinsulinaemia in sepsis 


Plasma glucose and insulin concentrations and insuiia tarnwcer 
rate Mean basal plasma glucose concentration was siular in 
control and septic subjects (Tables 3 and 4). Target levels of 
glycaemia (4-5 mmoll”') were within the 95 | 
confidence limits for the mean plasma glucose concentra- 
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tion in all groups. The stability of the plasma glucose 
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815-9(63-2) 
1-3(0-2)4 
0.03(0:01)"+ 1) 
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Values are mean(s.d.). FFA, free fatty acid. *P< 0-01 (steady state versus basal), FP< 0-05 (240 versus 40 mU m 7 minh, $P<0-05 (sepsis versus control) 


(repeated-measures analysis of variance) 


concentration during clamping was reflected in a coefficient 
of variation for the groups that ranged from 3.2 to 6-6 per 
cent. 

Mean basal plasma insulin concentrations were similar in 
all groups (Tables 3 and 4) and there were no statistically 
significant differences between steady-state plasma insulin 
concentrations in septic and control subjects at either 
insulin infusion rate. Steady-state insulin turnover rate was 
similar in septic patients and healthy controls at the higher 
insulin infusion rate (Table 4). The difference between 
turnover in septic patients and healthy controls at the lower 
insulin infusion rate (1504-3(164-7) versus 1195.6(44-9) 
mlm™~ min! respectively) narrowly failed to achieve 
statistical significance (t= 1-98, 25 d.f., P=0.06). Insulin 
turnover was unrelated to sepsis score in the septic patients 
and there was no significant correlation between GIR and 
plasma insulin concentration at either insulin infusion rate 
in healthy controls or septic patients. 

Plasma lactate, glycerol and free fatty acid concentrations Basal 
plasma lactate concentrations were similar in all groups 
(Tables 3 and 4) and increased during euglycaemic hyper- 
insulinaemia in both control and septic subjects. Steady- 
state plasma lactate concentration was greater at the insulin 
infusion rate of 240 than at40 mU m7? min"! in both control 
subjects and septic patients, and was greater in septic 
patients than in healthy subjects at the higher insulin 
infusion rate. 

Basal plasma glycerol and FFA concentrations were 
similar in septic patients and control subjects (Tables 3 and 4) 
and fell significantly in response to glucose-insulin infusion 
in all groups. Steady-state plasma glycerol and FFA 
concentrations were significantly lower, however, in con- 
trol subjects compared with septic patients at the lower 
insulin infusion rate (t= 3-30, 25 d.f., P< 0-003 and t= 3-50, 
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25 d.f., P< 0-001 respectively). Steady-state plasma glycerol 
concentrations were lower in control subjects than in septic 
patients at the higher rate of insulin infusion (t = 3-0, 21 d.f., 
P<0-01) but the difference in FFA concentrations was not 
significant (f= 1-60, 21 d.f., P=0-13). 

Plasma noradrenaline, cortisol and glucagon concentrations 
Plasma noradrenaline concentrations (Tables 3 and 4) were 
higher both in the baseline period (t = 2-80, 48 d.f., P< 0-01) 
and during euglycaemic hyperinsulinaemia in septic pa- 
tients compared with control subjects (F=3-50, 48 d.f., 
P<0.003) but no significant change was observed in 
response to glucose—insulin infusion in either group at 
either insulin infusion rate. Septic patients (Tables 3 and 4) 
had significantly higher basal plasma cortisol (t= 7-45, 48 
d.f., P< 0-001) and glucagon (f=4-70, 48 d.f., P< 0-001) 
concentrations compared with controls. No significant 
change in plasma cortisol concentration occurred in any 
group of patients during the clamp procedure but plasma 
glucagon concentration fell significantly in all subjects at 
both insulin infusion rates. Steady-state plasma glucagon 
concentrations remained significantly higher in septic 
patients than in healthy controls at both the higher and 
lower insulin infusion rates. 


Discussion 


These results demonstrate a reduction in basal glucose 
oxidation in patients with sepsis of moderate severity. After 
combined infusion of glucose and insulin, however, glucose 
oxidation was identical in septic patients and healthy 
controls, and the reduction in total glucose utilization was 
the consequence of impaired glucose storage. The energetic 
cost of glucose storage was similar in septic patients and 
healthy controls and was not associated with evidence of 


©1999 Blackwell Science Ltd 





M. Saeed, G. L. Carlson, R. A. Little and M. H. Irving * Glucose storage in human sepsis 819 


activation of the sympathetic nervous system in either group 
of subjects. These findings have implications for the 
nutritional support of patients with sepsis. Since the 
maximal rate of glucose oxidation in septic patents in the 
present study was 4-1 mg per kg FFM per min, administra- 
tion of glucose to septic patients in excess of these rates 
(which would typically provide half the calorie require- 
ments for a septic patient) is likely to lead to hyperglycaemia 
because of the impaitment of glucose storage. 

The septic patients in this study had a basal GOR one- 
third lower than that of healthy controls, despite a similar 
period of fasting. Glucose oxidation rates were similar to 
those reported previously in patients with abdominal sepsis 
of comparable severity". In contrast, other authors have 
failed to observe a reduction in basal glucose oxidation in 
patients with multiple organ failure’® or acute infection’®, 
and studies using tracer methodology as opposed to indirect 
calorimetry have suggested enhanced basal glucose oxida- 
tion’®. The reason for these apparent discrepancies is 
unclear but they may reflect differences in the patient 
populations, particularly with regard to the severity of 
sepsis, the methods used to measure glucose oxidation”! and 
the time course of study””. The glucose oxidation rate has 
been shown to correlate negatively with sepsis severity” 
and some of the earlier studies reported on extremely 
heterogeneous groups of patients, not all of whom had 
sepsis, but were recovering from a variety of acute 
infections’? or had multiple organ failure without a clear 
infective cause!®. Tracer techniques may have included in 
their estimations the oxidation of endogenous glucose 
originating from amino acids or glycerol, which will not 
have been detected by indirect calorimetry”. It has also 
been demonstrated that adaptive changes in glucose 
utilization in sepsis may occur with prolonged feeding”, 
although the improvement in glucose oxidation occurred at 
the expense of glucose storage, since total glucose utiliza- 
tion remained reduced. As the present patients had received 
total parenteral nutrition for at least 7 days before the study, 
this might explain the apparently normal glucose oxidation. 

Although the control subjects were slightly younger than 
the septic patients, the difference was not statistically 
significant. While insulin sensitivity declines with age”’, the 
small difference in the mean age of the two groups is 


difference in the method used for examination of glucose 
metabolism. Green eta/.’® infused glucose without insulin 
and noted a small reduction in glucose oxidation when 
patients with multiple organ failure were compared with 
healthy controls. Plasma insulin concentrations in the 
Green etal. study were, however, significantly lower in 
septic patients and consequently may have stimulated 
glucose oxidation less. In contrast, the present study 
indicates that at similar plasma insulin concentrations the 
oxidative capacity of septic patients and healthy controls 1s 
identical for glucose. 

The GOR of both septic and control subjects during the 
steady-state period of euglycaemic hyperinsulinaemia was 
similar to that reported in previous studies of healthy 
subjects which examined the maximum rates of glucose 
oxidation during infusion of glucose alone”* or during 
euglycaemic hyperinsulinaemia'®. In the latter study, 
maximal GOR in euglycaemic hyperinsulinaemia was 
reached at a plasma insulin concentration of approximately 
100uU mI", which was somewhat higher than that 
reported here. The present study design, which employed 
only two insulin infusion rates, did not allow specificity as to 
the exact plateau for insulin-mediated glucose oxidation in 
either group of subjects, but the fact that GOR was similar at 
the two insulin infusion rates in the septic and control 
subjects implies that maximal GOR was attained in both 
groups at a plasma insulin concentration less than or equal 
to 60 uU ml". The finding of apparently normal rates of net 
glucose oxidation in patients with sepsis contrasts with 
reports of proportionate reductions in glucose oxidation 
and storage in type 2 diabetes’, implying a different 
mechanism for insulin resistance. 

Since GOR reached maximal levels even at the lower 
insulin infusion rate, the larger GIR associated with the 
higher insulin infusion rate reflected greater non-oxidative 
glucose disposal. Since the respiratory quotient remained 
below 1 in all subjects throughout clamping, net lipogenesis 
under these conditions must have been negligible, as has 
been suggested previously”®, implying that non-oxidative 
glucose disposal largely represents glycogen synthesis. An 
additional pathway for glucose disposal in the stressed 
surgical patient may relate to ‘futile cycling’ of glucose 
through lactate’’. Although this could not be assessed 
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patients’®. Studies of the effect of hyperinsulinaemia on 
endogenous glucose production in animal models of sepsis 
and septic patients indicate that, even in sepsis, hepatic 
glucose production would be suppressed completely’ at 
the insulin infusion rate of 240 mU m” min”. This may not 
have been the case, however, at the lower insulin infusion 
rate. Continued endogenous glucose production would 
have led to an underestimation of glucose storage in sepsis 
and might therefore have made the present conclusions 
invalid. Wolfe etal?’ found that endogenous glucose 
production was not abolished but only reduced to 
1-4mgkg"! min” in burned patients at levels of hyperinsu- 
linaemia identical to those used in the lower insulin infusion 
rate of the present study. If this rate of continued 
endogenous glucose production is assumed in the present 
septic patients at the lower insulin infusion rate and the rate 
of non-oxidative glucose disposal is corrected accordingly, 
the rate of glucose storage (2-6(1-6) mg per kg FFM per min) 
would still have been significantly lower than that in control 
subjects with the same degree of hyperinsulinaemia 
(4-9(1-1) mg per kg FFM per min; t= 2-67, 25 d.f., P=0-01). 

The mechanisms behind the impairment in non-oxida- 
tive glucose disposal are unclear. The preservation of 
glucose oxidation implies that glucose is able to enter cells, 
which suggests that the metabolic defect lies distal to the 
insulin receptor and the glucose transporter. This supports 
recent studies which have shown no abnormality in insulin 
receptor protein or GLUT content of muscle in sepsis”. 
Endotoxaemia is, however, associated with reduced activity 
of glycogen synthase in skeletal muscle’, possibly as a 
consequence of impaired insulin-mediated phosphoryla- 
tion of mitogen-activated protein kinase™*. It is unclear, 
however, whether this observation made in animal models 
of sepsis could account for impaired glycogen synthesis in 
septic humans, and studies employing i vivo SC nuclear 
magnetic resonance spectroscopy have questioned the role 
of glycogen synthase in controlling glycogen flux in 
diabetes*. It seems unlikely that raised plasma concentra- 
tions of cortisol, glucagon and noradrenaline were respon- 
sible for the insulin as the levels were 
significantly below those required to produce insulin 
resistance in healthy subjects*® and, in the postoperative 
state at least, significant insulin resistance can occur in the 
absence of marked changes in plasma concentrations of 
counterregulatory hormones*”. Similarly, increased avail- 
ability of FFA has been suggested as a mechanism for 
impaired glucose utilization’®. Although FFA concentra- 
tions fell less in septic patients in response to euglycaemic 
hyperinsulinaemia compared with control subjects, sug- 


resistance, 


gesting a degree of resistance to the antilipolytic actions of 
insulin, they were considerably lower than those required 
‘ad $ . a eae . Ras 

for impairment of glucose utilization”. 
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The failure to find an increase in plasma noradrenaline 
concentrations in response to euglycaemic hyperinsulinae- 
mia was unexpected. The study conditions were comparable 
with respect te duration and degree of hyperinsulinaemia to 
several earlier studies that have noted increased activation of 
the sympathetic nervous system? ®t, The explanation for 
this apparent discrepancy is unclear but may reflect more 
subtle differences in the experimental protocol and in 
particular the availability of modern calorimeters which 
might have induced significantly less stress on subjects 
during the measurement period. 

In summary, abdominal sepsis is associated with a 
selective impairment of glucose storage while glucose 
oxidation remains intact. The characteristic hormonal and 
biochemical changes associated with sepsis are unlikely to 
account for these alterations in glucose metabolism. A 
detailed examination of the separate metabolic pathways 
controlling the fate of exogenously administered glucose 
might lead to a greater understanding of the pathogenesis of 
insulin resistance in sepsis. 
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Enteral versus parenteral nutrition after upper 
gastrointestinal surgery for cancer: a prospective 
randomized trial 


O. Gentilini, L. Gianotti, M. Braga, V. Parisi, A. Vignali 
and V. Di Carlo 
Department of Surgery, San Raffaele Hospital, Milan, Italy 


Background: The aim of this study was to determine whether 
the route of administration of nutrients might affect the 
postoperative complication rate and to calculate costs of the 
treatments. 

Methods: Two hundred and fifty-seven patients with cancer of 
stomach (7 = 121), pancreas (7 = 110) and oesophagus (n = 26), 
candidates for curative surgery, were randomized into two 
groups to receive total parenteral nutrition (TPN) (7 = 131) or 
early enteral nutrition (EN) (z = 126) after operation. The full 
nutritional goal was 25 keal kg’ day '. The two regimens were 
isocaloric and isonitrogenous and were continued until oral 
intake was 1000 kcal day'. In 20 consecutive patients per group 
intestinal oxygen tension was evaluated by a micropolaro- 
graphic implantable probe. Complications requiring either 
reoperation or patient transfer to the intensive care unit were 
defined as major. 

Results: Groups were homogeneous for baseline and surgical 
variables. The nutritional goal was reached in 100 (79-4 per 
cent) of 126 in the EN group and 128 (97-7 per cent) of 131 in 
the TPN group. Alterations in glucose metabolism (4-7 versus 
9.1 per cent; P< 0.05) and of plasma electrolytes (3-9 versus 13-7 
per cent; P< 0-05) were significantly lower in the EN group 
with respect to the TPN group. Intestinal oxygen tension 
significantly increased in the EN group from day 5 after 
operation compared with that in the TPN group mean(s.d.) 
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43(5) versus 31(4) mmHg respectively; P< 0.05). EN was one- 
quarter the cost of TPN (13-2(2-0) versus 69-4(4-4) euro day”'). 
Conclusion: Early EN was well tolerated. EN decreased 
metabolic complications and improved intestinal microperfu- 
sion. The route of administration of nutrients does not 
significantly affect postoperative outcome. EN is considerably 
less expensive than TPN and therefore represents a suitable 
alternative to FPN in this type of patient. 


Perioperative enteral immunonutrition reduces 
postoperative infections 


M. Kemen, M. Senkal, K. H. Bauer, U. Eickhoff, E. Brune, 
H. Waleczeck and P. Kampe 
Department of Surgery, Rubr University, Bochum, Germany 


Background: Immunological and clinical studies have shown 
an improvement in postoperative immune dysfunction and a 
reduction of infectious complications by postoperative im- 
munonutrition. This prospective randomized double-blind 
multicentre (four centres) study was designed to evaluate the 
impact of perioperative administration of an enteral diet, 
supplemented with the immunonutritives arginine, omega-3 
fatty acids and RNA (Impact, Novartis Nutrition), on clinical 
outcome in patients with malignancy of the upper gastro- 
intestinal tract. 

Methods: Patients (7 = 154) scheduled for elective major upper 
gastrointestinal surgery were orally supplemented with 
1000 ml day! of either enriched diet (7 = 78) or an isocaloric 
and isonitrogenous control diet (7=76) for 5 days before 
operation, in addition to the usual hospital diet. After surgery, 
the same diet was administered via either a catheter jejunost- 
omy or a nasoenteric tube starting on day | after operation with 
20mlh"! and increasing successively until the target volume of 
80 ml h™! was reached on day 5. The incidence of postoperative 
infections (pneumonia, urinary tract infection, wound infec- 
tions and anastomotic leakage, systemic inflammatory re- 
sponse syndrome and sepsis) was determined in both groups. A 
retrospective analysis of the cost of complications was 
performed. 

Results: The two groups were comparable with respect to age, 
sex, nutritional parameters, type and duration of surgery, and 
blood loss. The length of hospital stay was shorter in the 
immunonutrition group. 

Conclusion: Perioperative enteral immunonutrition reduces 
the incidence of postoperative infectious complications 
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considerably in patients having planned elective major surgery. 
Consequently, the economic evaluation showed a substantial 
reduction in treatment costs. 


Dopamine mediates neutrophil apoptosis: explanation 
for the therapeutic role of dopamine in systemic 
inflammatory response syndrome 


S. Sookhai, J. H. Wang, M. McCourt, W. O. Kirwan, 
D. O’Connell and H. P. Redmond 
Cork University Hospital, Cork, Ireland 


Background: The induction of polymorphonuclear neutrophil 
(PMN) apoptosis has recently been implicated in the effective 
resolution of the systemic inflammatory response syndrome 
(SIRS). The endogenous catecholamine, dopamine (DA), with 
known cardiovascular and neurotransmitter properties, is 
commonly used in patients with SIRS to maintain haemody- 
namic stability. It was investigated whether DA may also have 
immunoregulatory properties capable of influencing both 
PMN activation state and apoptosis. This may ultimately lead 
to the resolution of SIRS. 

Methods: PMNs from healthy volunteers were isolated and 
treated with varying concentrations of DA and a DA-D1 
agonist, fenoldopam. PMN activity was assessed flow cytome- 
trically using CD1 1a, CD11b, CD18 and respiratory burst as 
functional markers. Apoptosis was assessed 6 hourly using 
propidium iodide DNA staining. 

Results: DA induced PMN apoptosis at 10 and 100 umol F’ 
following 12 h of incubation. In addition, CD11b and CD18 
receptor expression was significantly downregulated by DA 
compared with that in controls (P< 0-05). Intracellular micro- 
bicidal capacity was not inhibited. Fenoldopam did not 
influence PMN function or apoptosis. 
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Conclusion: These data demonstrate for the first ume that DA 
modulates PMN activation state and induces PMN apoptosis. 
This occurred in a time- and dose-dependent manner thr 
a DA-DI receptor-independent pathway. These 
indicate that DA may be beneficial daring SIRS ne ia 
non-haemodynamic PMN-dependent proar poptotic 
ism. 
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Imbalance of apoptosis in human sepsis 


M. Valerio, S. Wimmenauer, Ch. Ihling, 

G. Wolff-Vorbeck, K. Reinshagen and U. Schaffe! 
Department of Surgery, University of Freiburg, Freil 
Germany and Department of Surgery, Universit 
Milan, Italy 








Background: Termination of a neutrophil-mediated inflam- 
matory response is effected through apoptosis of the leucocyte. 
During sepsis, leucocytes show delayed apoptosis. 
death of endothelial cells inwitro is enhanced 
activation. Thus alterations in physiological apoptosis 
an important phenomenon during systemic infi 
response syndrome and sepsis. To gain further 
apoptosis-related alterations were compared in p 
and without sepsis. 
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Methods: Ten patients with severe sepsis due to intra- 
abdominal infection and nine patients subjected 
abdominal surgery were investigated. ae u 
samples were drawn for determination of interi 
IL-10 and soluble Fas ligand (Fasl), and for imm 
analysis of leucocyte surface antigens (CD 
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anani] detection of TUNEL. bel- 2 
CD95/apolipoprotein 1. 

Results: In patients with sepsis the relative numbers of Fas- 
receptor (CD935)-positive leucocytes were decreased. Diffe 
ences were significant for T cells (CD2/CD95, P 
Mann-Whitney two-sample test) and for monocytes (C114, 
CD95; P=0-0265). Expression of FasL did not differ bet tween 
the groups. The soluble FasL concentrations were found to be 
similarly close to the detection limit. IL-8 values showed the 
expected difference (9-6 versus 386-0 pg ml t P= 0.0004) as did 
the levels of anti-inflammatory cytokine IL-10 (P= 0-0017). In 
the evaluation of soft tissue cell apoptosis, Aerial 
criteria combined with the detection of the terminal phase of 
apoptosis (TUNEL) were judged positive in the sepsis group 
only. 











Conclusion: Along with the proinflammatory and anti-inflam-~ 
matory response during sepsis, a reduction in Fas-expressing 
leucocytes occurs which is associated with signs of incre 
soft tissue apoptosis. Whether this imbalance in the apoprotic 
response may be cause or effect during sepsis has vet to he 
detined. 
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Gene therapy with human interleukins 10 and 13 
abolishes lipopolysaccharide tolerance in non-lethal 
murine endotoxaemia 


S. Sturlan, B. G. Beinhauer, J. Baumhofer and M. A. Rogy 


Department of Surgery, University of Vienna, Vienna, Austria 


Background: So far, anticytokine therapies have concen- 
trated on the hyperinflammatory phase of sepsis, lethal 
septic shock. This hyperinflammatory phase may fade after 
hours to days and patients enter a late phase of sepsis that 
is characterized by a differently modulated 
leucocytes and macrophages to produce cytokines in 
response to lipopolysaecharide (LPS) i vitro. Monocytes 
from these patients with late-stage sepsis produce dimin- 
ished amounts of tumour necrosis factor (TNF) œ, 
interleukin (IL) 1 and IL-6 when stimulated ex 
LPS. Liposome-mediated gene transfer of the anti- 
inflammatory cytokines IL-10 and IL-13 was employed 
to restore the immunocompetence of peritoneal macro- 
phages in a non-lethal murine endotoxaemia model. 
Methods: Some 36 BALB/c mice were injected intraper- 
itoneally with 25ug LPS followed immediately by 
200nmol DC-Chol liposomes containing 200ug plasmid 
DNA encoding the human IL-10 or IL-13 gene. Both 
human IL-10 and IL-13 messenger RNAs were detected 
by reverse transcriptase~polymerase chain reaction analysis 
in the peritoneal macrophages, liver and spleen. Eighteen 
BALB/c mice served as the sham group and were injected 
intraperitoneally with 25 ug LPS followed by 200ug 
plasmid D without any insert complexed to 200 nmol 
liposomes. Eighteen BALB/c mice received 25 ug LPS 
only and represented the control group. Some 48h after 
the i vivo gene transfer, mice were killed by cervical 
dislocation. Peritoneal macrophages were harvested by 
lavage and were stimulated invitro for 18h with LPS, 
phorbol myristate acetate (PMA) or formyl-methionyl- 
leucyl-phenylalanine (FMLP). 

Results: Gene transfer with human IL-10 improved TNF- 
œ production of peritoneal macrophages after vitro LPS 
stimulation from 106-5 pgm”! in mock-transfected animals 
to 361 pg ml"! (P<0.05). Human IL-13 gene transfer 
improved TNF-a production of peritoneal macrophages 
after ¿invitro LPS stimulation from 106.5 to 368-5 pgm! 
(P<0-05). Peritoneal macrophages from LPS-tolerant 
control animals produced 92 pgml! TNF-a after invitro 
LPS stimulation. In contrast to those transfected with 
human IL-13, peritoneal macrophages transfected with 
human IL-10 did not show any TNF-o production after 
in vitro PMA or FMLP stimulation, displaying the 
expected immunosuppressive effect of IL-10. 

Conclusion: IL-10 is well known as one of the most 
immunosuppressive cytokines by downregulating the pro- 
duction of proinflammatory cytokines like TNF-c upon 
stimulation. Nevertheless, these data demonstrate that 
invivo gene transfer with human IL-10 is able to abolish 
LPS tolerance and restore TNF-a production of perito- 
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neal macrophages upon a second LPS stimulation in vitro. 
This effect seems to be specific for LPS, as stimulation 
with PMA or FMLP led to the expected immunosuppres- 
sive downregulation of TNF-a production. Gene transfer 
with human IL-13 did not only abolish LPS tolerance but 
also maintained susceptibility of peritoneal macrophages to 
PMA and FMLP invitro stimulation. This makes IL-13 an 
even better candidate for treatment of the patient with 
late-stage sepsis. 


Controlled randomized multicentre trial of 
acylaminopenicillins in the treatment of enterococcal — 
complications of secondary peritonitis 


Röhrborn, H. Wacha, U. Schdffel, A. Billing, 

P. Aeberhard, B. Gebhard, I. Böcker, V. Schäfer and 

C. Ohmann for the Peritonitis Study Group of the Surgical 
Infection Society of Europe 

Department of General and Trauma Surgery, Heinrich Heine 
University, Diisseldorf, Germany 


Background: There is widespread evidence that the use of 
cephalosporins promotes enterococcal overgrowth. This 
could be a source of complications after secondary 
peritonitis as shown in a multicentre trial by the Surgical 
Infection Society of Europe. To study this problem 
further a multicentre prospective randomized trial was 
performed. 
Methods: In six participating centres patients with second- 
peritonitis were randomized to receive either third- 
generation cephalosporin (CSP)- or acylaminopenicillin 
(AAP)-based primary antibiotic therapy. Outcome criteria 
were complications, death and the detection of entero- 
cocci. 
Results: Over a period of 29 months, 110 patients (55 in 
each arm) were randomized. The groups were comparable 
with regard to patient and intervention characteristics. 
After CSP 12 bacterial strains were cultured after 
operation, one of which was Enterococcus. After AAP there 
were 17 strains and four cases of Enterococcus (P not 
significant). Secondary antibiotics were required 27 times 
after CSP and 14 times after AAP (P not significant). 
Postoperative sepsis was more frequent after AAP (six 
versus no cases; P=0-027), but death (four versus five 
deaths for AAP versus CSP) and postoperative length of 
stay (14 versus 11 days) were not affected. 
Conclusion: Although enterococci contribute to the phy- 
siological intestinal flora and do contaminate the abdom- 
inal cavity in secondary peritonitis, primary coverage of 
these ‘low-virulence’ bacteria is not necessary. Postopera- 
tive complications with these bacteria are not more 
frequent if they are not covered by primary therapy. 
They seem to play a role only in patients at higher risk 
than those under study. CSP and AAP are equivalent in 
the treatment of secondary peritonitis. 
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Control and elimination of an outbreak of multiply 
resistant Acinetobacter baumannii in a new burn centre 


A. T. McManus, L. C. Cancio, D. M. Cheney and 
C. W. Goodwin 

US Army Institute of Surgical Research, Fort Sam, Houston, 
Texas, USA 


Background: Operation of a tertiary referral burn centre often 
requires admission of patients with major injuries who have 
been transferred through a series of medical care facilities. Such 
patients have the inherent liability at each transfer step of being 
exposed to and possibly colonized with multiply resistant 
hospital-associated organisms. Having previously observed 
introduction and clonal spread of such organisms, it is the 
authors’ practice to isolate such patients strictly until admission 
cultures are examined. 

Methods: In early January 1998, a patient, after several 
weeks of care, was referred directly from Korea. Initial 
cultures returned growth of an Acinetobacter baumannii 
strain that was resistant to gentamicin, amrkacin and all B- 
lactam agents including drugs with added B-lactamase 
inhibitors. Only one agent (netilmicin) of the 24 
antibiotics tested showed im vitro activity. The patient 
remained in isolation with a dedicated nursing team 
without demonstrable spread of the organism to others 
present at the time of admission or those subsequently 
admitted to the unit until the 30th day after admission. At 
that time, an organism of the same phenotype was isolated 
from another patient. Within a short period, despite all 
isolation efforts, six additional patients in the unit were 
colonized. Pulse gel electrophoresis of isolates demon- 
strated a single endonuclease digest pattern. 

The 40-bed design (16 intensive and 24 intermediate care) of 

the authors’ current burn centre was based on infection control 
experience with two earlier designs (1947-1983 and 1983- 
- 1996). With the current plan, the 16 intensive care beds are 
- divided into two independent units each with eight single-bed 
rooms. The two eight-bed units are separated on the same 
hallway and have separate entrances. This design was intended 
to allow randomization for clinical investigations and, if 
required, to permit containment and treatment of cross- 
contaminated patients while the other unit could be used for 
new admissions. With recognition of Acmetobacter cross- 
contamination, no further patients were admitted to the 
involved unit. The second unit was opened to new admissions 
only and the two units functioned with independent nursing 
staff. 
Resulte: During the 3 months of separate operation, the 
multiply resistant strain caused six serious infections in the 
seven contaminated patients and there were three deaths. The 
indexed organism was not isolated from any other source and 
was eliminated from the centre with the discharge of the last 
colonized patient. To date, this is the only occurrence of cross- 
contamination with multiply resistant Gram-negative organ- 
isms recognized in the 2.5-year operation of the new burn 
centre. 
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Conclusion: The ability to control and eliminate this trouble- 
some organism successfully while maintaining operation of the 
burn centre speaks strongly for the parallel isolation unit 
design. 


Decreased mortality rate associated with postoperative 
peritonitis and sepsis: new Indication for perloperative 
H; plus H2 prophylaxis 


L Celik, C. Nies, J. H. Krémer, D. Krackriigge, 
A. Bauhofer and W. Lorenz 
Institute of Theoretical Surgery and Department of General 


Surgery, University of Marburg, Marburg, Germany 


Background: In a randomized clinical trial in surgical panents, 
not only was a reduced rate of cardiorespiratory disturbances 
during anaesthesia observed after H; plus Hz prophylaxıs, but 
also an improvement in postoperative recovery. Neuroendo- 
crine immune disturbances during surgery and immunomo- 
dulating properties of antihistamines have been described by 
others. In order to investigate the influence of perioperatively 
administered antihistammes on postoperative complications 
such as abdominal infection, a new concept of clinic modelling 
randomized trials (CMRTs) in rats was developed, modelling 
elements of the clinical scenario and of a randomized mal as 
accurately as possible. 

Methods: Conditions of the rat model (CMRT) were adapted 
to the methodology of clinical trials: sample size calculation, 
blinding and randomized allocation in a two-block design (20 
or 30 animals per group), anaesthesia with fentanyl/droperidol, 
volume substitution (Ringer), antibiotic prophylaxis (co- 
amoxiclav), and prophylams with Hı +H; antagonists (di- 
methindene and cimetidine) in clinically relevant doses. A 
standardized polymucrobial human stool sample was inocu- 
lated intraperitoneally for induction of pentonitis and sepsis 
after a 0-5-cm abdominal midline incision had been made. 
Experimental settings were adjusted to low (20 per cent) and 
high (60 per cent) mortality rates, modelling different severities 
of peritonitis. Endpoint was the 120-h mortality rate. 

Results: In this model H; +H; antihistamine prophylaxis 
showed significant efficacy in reducing mortality rate. With 
low mortality rate experimental settings, five of 20 animals in 
the placebo group died compared with none of 20 in the 
H; +H) prophylaxis group (P< 0-02, 1 d.f., x? test). With high 
mortality rate settings, 18 of 30 in the placebo group and ten of 
30 in the H; + H prophylaxis group died (P< 0-04, 1 df). 
Conciusion: The clinical impact of postoperative infectious 
complications (abdominal infection and sepsis) can be reduced 
significantly with perioperanve H; +H; prophylaxis. The 
influence and involvement of mast cell actvation and histamine 
release during surgery on the course of the postoperative 
infection and sepsis is evident. These data suggest that patients 
receiving perioperative antihistamine prophylaxis may take 
advantage not only of the reduced incidence of cardiorespira- 
tory disturbances during anaesthesia and surgery (clinical trial) 
but also a reduced meidence of infectious postoperative 
complications. 
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Endotoxin tolerance from lipopolysaccharide 
pretreatment induces nuclear factor xB alterations not 
present in C3H/HEJ mice 


M. A. West, L. Clair, D. Drage, J. Kraatz and 

J. L. Rodriquez 

Hennepin County Medical Center, University of Minneapolis, 
Minneapolis, Minnesota, USA 


Background: Lipopolysaccharide (LPS) activation of macro- 
phage cytokine secretion is thought to require activation and 
translocation of nuclear factor KB (NFB). Endotoxin toler- 
ance induced in LPS-responsive C3H/HeN macrophages by 
LPS pretreatment results in decreased tumour necrosis factor 
(TNF) secretion and altered NF«B mobility. C3H/He]J 
macrophages have a genetic defect that renders them ‘tolerant’ 
to LPS activation. It was hypothesized that the altered NF«B 
activation seen with endotoxin tolerance in HeN macrophages 
would also be present in macrophages from genetically 
resistant Hef mice. 

Methods: Macrophages from C3H/He] and HeN mice were 
cultured with and without 10ngml' LPS pretreatment for 
24h, then stimulated with 1-1000 ng ml”. Activation of NF«B 
was assayed by gel-shift using a *’P-radiolabelled specific 
oligonucleotide 30min after LPS stimulation. Supernatant 
TNF was determined by bioassay after 6h. 

Results: TNF secretion was significantly decreased in HeN 
macrophages following LPS pretreatment, but absent in He] 
macrophages at all times. Stimulation with LPS activated 
NE«B in both HeN and He] macrophages. A characteristic 
mobility shift was observed in endotoxin-tolerant macrophages 
from HeN mice, which was not present in He} macrophages in 
the absence of LPS pretreatment and could not be induced in 
He] macrophages following LPS pretreatment. Supershift 
assay of NF«B from tolerant HeN macrophages showed p65/ 
p30 and p63/c-rel heterodimers versus p65/p50 in naive 
macrophages. 

Conclusion: Macrophages from normal C3H/HeN mice 
rendered endotoxin tolerant by low-dose LPS pretreatment 
have alterations in activation of NF«B that are not present in 
macrophages from genetically LPS-hyporesponsive C3 H/He] 
mice. 


Changes in platelet surface antigen expression during 
the early course of abdominal septic shock 


A. Salat, G. Bodingbauer, E. Tochkow, S. Kroess, 
M. Murabito, D. Böhm, T. Sautner, M. R. Müller and 
R. Függer 


Department of Surgery, University of Vienna, Vienna, Austria 


Background: Pathogenesis of sepsis is very complex, involving 
endotoxin from destroyed bacteria which triggers the release of 
cytokines (tumour necrosis factor o, interleukin (IL) 1, IL-6, 
IL-8, platelet activating factor) from different cells. Up to now 
most scientific and experimental therapeutic efforts have been 
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focused on leucocytes or the endothelium, but there is little 
information on the contribution of platelets in this respect. It 
was the aim of the study to investigate platelet activation as well 
as changes in platelet receptors with respect to the interaction 
with leucocytes and/or endothelial cells during the early course 
of septic shock, since there is evidence that some of these 
cytokines exert activating properties on platelets. 

Methods: The study population included 12 patients in septic 
shock (within 24h of onset) because of peritonitis or 
necrotizing pancreatitis; 18 healthy volunteers served as 
controls. A double-colour flow cytometric assay in whole 
blood was performed in accordance with the consensus 
protocol for flow cytometric characterization of platelet 
function to determine platelet surface expression of CD63, 
CD62P, CD36 and CD31. 

Results: An increase in the expression of CD63, CD62P and 
CD31 by 111, 64 and 39 per cent (P<0-0001, P< 0-046 and 
P <0-0006 respectively) was seen in platelets of patients with 
sepsis, whereas mean fluorescence of CD36 was decreased by 
32 per cent compared with that in healthy controls (P< 0-012). 
Conclusion: These results clearly demonstrate the involve- 
ment of platelets during septic shock, although it is sull unclear 
whether these changes are causal or secondary. It is hypothe- 
sized that the higher level of expression of CD62P contributes 
to an increased platelet-leucocyte interaction since CD62P 
binds to sialyl-Lewis X ligand (CD15) of activated neutrophils 
and monocytes. Furthermore, the increase in CD31 and the 
decrease in CD36 on platelets of patients with septic shock 
points to a close interaction between leucocytes, endothelium 
and platelets. Therefore, antiplatelet therapy may be relevant 
during the early course of septic shock. 


Antibiotic prophylaxis in clean surgery. A European 
inquiry 


M. Cainzos and members of the Surgical Infection 
Society of Europe 

Department of Surgery, Hospital General de Galicia, Santiago 
de Compostela, Spain 


Background: The objective of this inquiry was to define 
European practice and the opinion of European surgeons 
regarding the use of antibiotic prophylaxis in clean surgery. 
Methods: One anonymous inquiry was sent to each member of 
the Surgical Infection Society of Europe. This inquiry was 
open until 30 September 1998. 

Results: Of the inquiries sent, a total of 101 have been received 
valid for tabulation. These responses came from 16 European 
countries. Of these 101 inquiries, only five (5 per cent) 
corresponded to residents and 96 to staff surgeons. Some 88 
per cent of the surgeons were working in public hospitals and 
12 per cent in private hospitals. The hospitals have a standard 
policy for surgical antibiotic prophylaxis in 77 per cent of cases. 
Only nine (9 per cent) of the surgeons use antibiotic 
prophylaxis routinely in all kinds of clean surgery, 74 per cent 
use it in some types of surgery and 17 per cent never use 
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antibiotic prophylaxis in clean surgery. Some 15 per cent use ıt 
in mastectomy, 10 per cent in hernia repair but 75 per cent in 
prosthetic hernia repair; 33 per cent in laparorrhaphy, 6 per 
cent in thyroid surgery and 6 per centin parathyroid surgery; 45 
per cent in both non-traumatic splenectomy and exploratory 
laparotomy and 5 per cent in varicotomy. Concerning the 
duration of antibiotic prophylams, 64 per cent of the surgeons 
use only one preoperative dose, 17 per cent maintain it during 
the first 24h of the operative period and 7 per cent maintain it 
for 2 days. The most used antibiotics are cephalosporins (72 per 
cent) and in particular the first-generation (29 per cent) and 
second-generation (27 per cent) cephalosporins; 25 per cent 
use B-lactam antibiotics, 7 per cent third-generation cephalo- 
sporins and only 2 per cent aminoglycosides. 

Conclusion: The discussion about the conveniences or incon- 
veniences of using antibiotic prophylaxis in different types of 
clean surgery has been opened. According to this inquiry in 
Europe, less than 10 per cent of surgeons were using antibiotic 
prophylaxis systematically in all types of clean surgery and 17 
per cent never used it in this type of surgery. The remaining 
surgeons used it in specific types of clean surgery. 


Response of tissue oxygenation to hyperbaric oxygen 
treatment in patients with necrotizing fasciitis 


K. Korhonen, K. Kattila, A. Rantalla and J. Niinikoski 
Department of Surgery, Unrversity of Turku, Turku, Finland 


Background: In addition to surgery, antibiotics and intensive 
care, hyperbaric oxygenation (HBO) has been used effectively 
in the treatment of fulminant necrotizing fasciitis. The purpose 
of the present study was to investigate the effect of hyperbaric 
oxygen treatment on tissue oxygen and carbon dioxide tensions 
in patients with necrotizing fasciitis by using a Silastic tube 
tonometer and capillary sampling technique. 

Methods: Partial pressure of oxygen (PO2) and partial pressure 
of carbon dioxide (PCO) of subcutaneous tissue and arterial 
blood were measured directly in six patients with necrotizing 
fasciitis and three healthy volunteers ın normobaric conditions 
and during hyperbaric oxygen exposure at 2-5 atm pressure. 
The measurements were carried out in healthy tissue (brachial 
subcutis of both volunteers and patients) and at the same time in 
the vicinity of the infected area of the patients. 

Results: During HBO at 2-5 atm the subcutaneous oxygen 
tensions increased severalfold from baseline level and carbon 
dioxide tensions also increased but to a lesser degree in both 
healthy and infected tissues. When examining the subcuta- 
neous PO? levels measured in patients with necrotizing fasciitis, 
the Po, was regularly higher in the vicinity of the infected area 
than in the healthy tissue. 

Conclusion: HBO treatment results in a marked increase in 
tissue oxygenation in both healthy tissue and in the vicinity of 
infected tissue. The subcutaneous PO, increased most in the 
vicinity of the infected area possibly as a result of vasodilatation 
and increased microcirculation induced by the inflammatory 
process associated with infection and/or decreased local tissue 
oxygen utilization. The increase in tissue PCO during HBO 1s 
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probably due to impaired carbon dioxide washout since even 
venous blood haemoglobin is fully saturated with oxygen in this 
condition. 


Prognostic value of a scoring system for severe soft 
tissue Infection 


C. Eckmann, P. Kujath, A. Woltmann and H. P. Bruch 
University of Lubeck, Lübeck, Germany 


Background: The prognosis of severe necrouzing soft ussue 
infection (NST) is dependent on early and aggressive surgical 
debridement. The delay of adequate treatment leads to a high 
mortality rate. A systematic approach is necessary to determine 
the severity and prognosis of these life-threatening infections. 
Methods: All patients with NSTI treated between 1 May 1990 
and 30 June 1998 were analysed retrospectively using a soft 
tissue infection score (STI score). The scoring system was 
based on (1) predisposing factors (age, sex, diabetes, drug 
abuse), (2) local factors (extent, depth of necrosis, localization) 
and (3) systemic factors (blood pressure, renal and respiratory 
function, increased inflammatory variables). The weighting 
system was based on a scale from 0 to 6. The values of the STI 
score were determined daily. The prognostic value of the score 
was determined and compared with the Acute Physiology And 
Chronic Health Evaluation (APACHE) II score. 

Results: Some 55 patients were treated (29 men, 26 women). 
The mean age was 59-3 years. The diagnoses were necrotizing 
fasciitis (n =37), Fournter’s gangrene (n =9), clostridial myo- 
necrosis (n=7) and mixed anaerobic infections (7=2) The 
mean APACHE II score at admission was 24 (range 7-32). 
Thirteen patients died (24 per cent). The mean STI score was 
31 (13-47). The STI score differed significantly between the 
survivors and non-survivors from the second day of determina- 
tion onwards (P< 0-05). All patients with an initial STI score of 
over 40 died. For a 50 per cent predicted risk the specificity was 
91 per cent, sensitivity 59 per cent and the positive predicuve 
value 79 per cent. 

Conclusion: The STI score allows rapid determination of the 
extent of disease in patients with NSTI and indicates the 
prognosis accurately. 


Heparin-binding protein (CAP37) differentially 
modulates lipopolysaccharide-induced production of 
cytokines 


M. Heinzelmann, A. Platz, A. Hofmeister, L. E. Gordon 
and H. C. Polk Jr 

Department of Surgery, School of Medicine, University of Louisville, 
Louisville, Kentucky, USA 


Background: Heparin-binding protein (HBP), also known as 
CAP37, is a proteolytically inactive serine protease homologue 
that 1s released from activated granulocytes. HBP is a protein 
with multifunctional properties that include monocyte che- 
motaxis and the enhancement of lipopolysaccharide (LPS)- 
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induced tumour necrosis factor (TNF) o, interleukin (IL) 1, 
IL-6 and prostaglandin Ez production from isolated mono- 
cytes, suggesting a generalized enhancement of the LPS- 
induced response. Previous studies have established that 
binding of LPS to CD14 and endocytosis of HBP in monocytes 
is essential for HBP to enhance LPS-induced TNF-a release, 
suggesting an intracellular mechanism downstream of the 
initial binding of LPS to CD14. In this study, it was 
hypothesized that HBP generally enhances the release of 


Methods: Freshly isolated monocytes from five healthy 
donors were stimulated for 24h with saline, LPS 
10ngml', HBP 10pgml', or a combination of LPS 
and HBP. Cytokine levels (TNF-a, IL-1B, macrophage 
inhibitory protein (MIP) Io, monocyte chemoattractant 
protein (MCP) 1, IL-8, IL-10 and IL-12) in the super- 
natant were measured by enzyme-linked immunosorbent 
assay. Analysis of variance and Fisher’s post boc test were 
used to determine significance (P< 0-05). Differential 
display was used to assess cellular messenger RNA 
(mRNA) transcription. Monocytes were stimulated for +h 
with saline, HBP, LPS and HBP+LPS, mRNA was 
extracted, contaminating DNA was removed, mRNA was 
amplified with oligo-dT primers (RNAimage TM Kit, 
Genehunter) by use of reverse transcriptase-polymerase 
chain reaction, and amplification products were separated 
by gel electrophoresis. 

Results: HBP alone induced the production of IL-8, MIP- 
la and TNF-a. HBP increased the LPS-induced produc- 
tion of IL-8, MIP-ta, TNF-o and IL-1B, but HBP did 
not increase the significant LPS-induced release of IL-10, 
MCP-1 and IL-12. Differential display demonstrated that 
HBP induced an mRNA pattern that was different from 
the mRNA pattern induced by saline, LPS or HBP+LPS, 
indicating multiple and different gene activation. 
Conclusion: In contrast to the hypothesis, itis shown that HBP 
does not generally enhance the release of LPS-responsive 
cytokines but that HBP targets the production of a distinct set 
of mediators including proinflammatory cytokines such as 
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TNF-a and IL-1B but not the anti-inflammatory cytokine 
IL-10, or IL-12 and MCP-1!. The exact intracellular signalling 
pathways remain unknown but include mechanisms that alter 
gene transcription. 


Role of adhesion molecules in acute lung injury 
following intestinal ischaemia—reperfusion 


M. A. Kuzu, C. Köksoy, I. Kuzu, I. Gürman and H. Ergün 
Departments of Surgery, Pathology and Pharmacology, 
University of Ankara, Ankara, Turkey 


Background: A number of adhesion molecules on neutrophils 
and pulmonary capillary endothelium mediate neutrophil 
accumulation in the lungs at the onset of acute lung injury. In 
this study the molecular mechanism of neutrophil accumula- 
tion in the lungs after ischaemia-reperfusion (IR) was 
investigated. 

Methods: Eighty male Wistar rats underwent 60min of 
intestinal ischaemia and 120 min of reperfusion. Lungs were 
then harvested and expression of adhesion molecules, neu- 
trophil accurnulation and interstitial bleeding were evaluated. 
Lung microvascular permeability was assessed by measure- 
ment of Evans blue concentration. The study consisted of 
control, intestinal IR and intestinal IR plus adhesion molecule 
blockage (using monoclonal antibodies) groups. 

Resuits: Intestinal IR caused acute lung injury character- 
ized by increase microvascular permeability, neutrophil 
accumulation, interstitial bleeding as well as expression of 
adhesion molecules CD18 and CDtib. Blockage of 
adhesion molecules diminished the lung injury following 
intestinal IR (see Table). 

Conclusion: Intestinal IR is associated with lung injury 
characterized by overexpression of adhesion molecules, 
neutrophil accumulation and increased microvascular per- 
meability. Blockage of adhesion molecules diminishes the 
intensity of the lung injury following reperfusion of 
ischaemic intestines. 





Values are mean(s.d.). ICAM, intercellular adhesion molecule. *P < 0-05 versus control, tP< 0-001 versus control, P < 0-05 versus IR, §P< 0-001 versus IR 
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Cytokine-Induced production of Intercellular adhesion 
molecule 1, vascular cell adhesion molecule 1 and 
P-selectin by human type Il pneumocytes 


J. Arias-Diaz, C. Garcia, A. DelReal, J. C. Garcia-Perez, 
E. Vara and J. L. Balibrea 

Department of Biochemistry (E. Medicine) and Surgery 
(Hospital San Carlos), UCM, Madrid, Spain 


Background: ‘There 1s increasing evidence that type H alveolar 
cells are not passive bystanders but take an active role in 
initiating and regulating the inflammatory response during 
adult respiratory distress syndrome. The ability of human type 
U pneumocytes to produce intercellular adhesion molecule 
(ICAM) 1, vascular cell adhesion molecule (VCAM) 1 and P- 
selectin in the presence of cytokines was investigated. In 
addition, a possible involvement of protein kinase C (PKC) and 
oxygen free radicals was examined. 

Methods: Organ donors (n = 10) were used as a source of lung 
tissue. Type II pneumocytes were isolated by enzymatic 
digestion, adherence separation of macrophages and gradient 
purification. After 24h of preculture, cells were cultured for a 
further 24h in the presence or absence of tumour necrosis 
factor (TNF) aœ 100 ngm! plusy interferon 100 units ml“, 
Calphostin C (CphC) 0-05 pmol I", cycloheximide 10 pg ml“, 
dimethylsulphoxide (DMSO) 0-001 per cent, S-adenosyl 
methionine (SAMet) 12 mmol"! and combinations thereof. 
Soluble ICAM-1, VCAM-1, P-selectin, TNF receptor (TNF- 
R) 1 and TNF-R2 concentrations in media, and PKC activity 
and lipid hydroperomde (LPO) content in cells, were 
measured. 

Results: Cytokines increased soluble ICAM-1 (mean(s.d.) 
0.329(0-040) versus 0-048(0-009) ng per ug protein; 
P<0-01) and soluble VCAM-1 (0-538(0-142) versus 
0-026(0-021) ng per ug protein; P<0-01) production. This 
effect was antagonized by the PKC inhibitor CphC 
(0-004(0-002) versus 0-329(0-044) ng soluble ICAM-1 per 
ug and 0-138(0-060) versus 0-538(0-141) ng soluble VCAM- 
1 per pg; P<0-01 for both). Although cytokines also 
increased soluble P-selectin, soluble TNF-R1 and soluble 
TNF-R2 production, these effects were not modified by 
CphC. Incubation of type Il pneumocytes with cytokines 
resulted in a decrease in PKC activity in cytosol (9-6(1-2) 
versus 13-7(1-4) pmol per min per 10’ cells; P<0-05) and 
an increase in the membrane fraction (11-6(0-9) versus 
6-8(0-4) pmol permin per 10’ cells; P<0-01). Incubation 
with either DMSO or SAMet inhibited the cytokine- 
induced production of LPOs (0-590(0-062) pmol per pg 
protein for DMSO and 0-577(0-043) pmol per ug protein 
for SAMet versus 2-192(0-164) pmol per pg protein; 
P<0-01 for both) and of all three cell adhesion molecules, 
without modifymg TNF-o receptors. 

Conclusion: These results show that human type I. pneumo- 
cytes are able to express adhesion molecules in the presence of 
cytokines. Both PKC and reactive oxygen species seem to 
mediate these cytokine effects. 
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Immunomodulation with interleukin 2 In an 
experimental model of sepsis 


A. Nespoli, V. Giardini, V. Corso, E. Mauri, M. Fiore, 
M. Valerio, L. Rovati and E. Brivio 

Department of Surgery, Untversity of Milan, San Gerardo 
Hospttal, Monza, Italy 


Background: Overstimulation of the immunological response 
with overproduction of tumour necrosis factor (TNF) and 
interleukin (IL) 6 was proposed to explain adverse effects and 
death in sepsis. Recent studies, on the contrary, demonstrate an 
impairment in immunity after a septic insult. Imnmunomodula- 
tion seems to open a new scenario in the treatment of severe 
sepsis. The aim of this study was to ascertain whether or not IL- 
2 may decrease the mortality rate ın an experimental model of 
peritonits in rats (caecal ligation and puncture; CLP). 
Methods: Three groups of 15 Sprague-Dawley male rats 
(250g) were studied. Group A was a control group (CLP). 
Group B underwent CLP and postoperative antibiotic therapy 
with tobramycin 3 ng g’ day! and clindamycin 40 ng g™! day! 
until 72h after operation. Group C had an intraperitoneal 
preoperative injection of IL-2 1000000 units, then CLP and 
postoperative antibiouc therapy as above. Mortality within 
72 hafter CLP was monitored. Serum TNF and IL-6 levels in 
the three groups were also evaluated. 

Results: After CLP group A (sepsis without antibiotic therapy) 
had a mortality rate of 80 per cent. Group C (IL-2 pretreated) 
had a mortality rate of 33 per cent, which was significantly 
lower than that in group B (70 per cent). The mean serum TNF 
value in groups A, B and C was comparable at 24 h (mean(s.d.) 
3-8(0-5), 3-4(0-5) and 3-8(0-6) pg ml™ respectively). Serum IL-6 
was undetectable in all groups (less than 0-1 pg ml’). 
Conclusion: These data suggest that IL-2 has a protective role 
against sepsis in rats after CLP; in fact IL-2 is the major 
activator ofa specific immune response (B and T lymphocytes). 
On the other hand, TNF and IL-6, usually considered as an 
activation index of the monocyte-macrophage response, are 
not involved in the pathogenesis of sepsis. 


Management of postoperative peritonitis following 
anterlor resection. Experience of a referral intensive 
care unit 


Y. Parc, P. Frileux, G. Schmitt, G. Burdy, E. Attal and 
R. Parc 
Hopital St Antoine and Hopital Foch, Parts, France 


Background: Anastomotic leakage is the main cause of death 
after anterior resection. While single abscesses are successfully 
cured by percutaneous drainage, extensive peritoneal infec- 
tions, i.e. multiple abscesses and generalized peritonitis, are 
associated with a 40-60 per cent mortality rate. This study 
aimed to evaluate in such cases an approach of aggressive one- 
stage surgical management. 

Methods: All patients referred to a surgical intensive care unit 
during the past 10 years with generalized or multilocular intra- 
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abdominal sepsis following anterior resection have been 
reviewed. There were 32 patients, of mean age 65 years, among 
whom 15 were referred from other institutions. The mean 
Acute Physiology And Chronic Health Evaluation H score on 
admission was 18. All patients underwent laparotomy with 
complete peritoneal exploration, intraoperative lavage, faecal 
diversion, capillary drainage of the pelvis and primary closure 
of the abdomen. A Hartmann operation was done in 20 cases, 
and conservation of the anastomosis with proximal colostomy 
in 12. The choice was based on the size of the leak and the 
viability of the colon. 

Results: Four patients died and five patients suffered recurrent 
sepsis. When the anastomosis had been conserved, restoration 
of continuity was achieved in all cases. After Hartmann’s 
operation, nine of 17 patients kept a permanent stoma; seven 
had undergone low anterior resection, 

Conclusion: Aggressive one-stage operative management is 
efficient in extensive sepsis following anterior resection. When 
reoperating after a low anterior resection, every attempt should 
be made to conserve the anastomosis, provided the colon is of 
acceptable viability. 


Aggregation substance enhances colonic mucosal 
invasion of Enterococcus faecalis 


R. Isenmann, M. Schwarz, E. Rozdzinski, R. Marre, 
C. Christ, S. Sartingen and H. G. Beger 

Departments of General Surgery and Medical Microbiology 
and Hygiene, University of Ulm, Ulm, Germany 


Background: Enterococcus faecalisis among the leading pathogens 
in intra-abdominal infection. The effect of aggregation sub- 
stance (AS), a bacterial adhesion molecule, on colonic mucosal 
invasiveness and translocation of E. faecalis was investigated 
in an ex vive model. 

Methods: Colonic mucosa of male Wistar rats was placed in a 
modified Using system. The mucosal side of the chamber was 
filled with a suspension of one of the following bacterial strains: 
E. faecalis OG1X : pAM721(AS positive) or E. faecalis OGIX(AS 
negative). The serosal side was filled with sterile Dulbecco's 
modified Fagle’s medium (DMEM). Samples were drawn from 
the serosal side at 0, 1, 2, 3 and +h after the start of the experi- 
ment and plated on Todd—Hewit broth agar plates. Colony- 
forming units (CFU) were counted after 18h of incubation. 
Concentrations of more than 100 CFU ml”! on the serosal side 
were considered positive for translocation. For assessment of 
colonic mucosal invasion, the mucosal side was incubated for 
2.5 hwitha suspension of one of the bacteria, whereas the serosal 
side was filled with sterile DMEM. Thereafter, the mucosa was 
washed and a solution of gentamicin and penicillin Gin DMEM 
was added on both sides in order to eliminate extracellular 
bacteria. Some 2h later, the mucosa was removed from the 
system, washed, lysed in Triton X-100and homogenized. Viable 
intramural bacteria were quantified following serial dilution on 
‘Todd—Hewitt broth agar plats. 

Results: Invasion of the AS-positive E. faecalis strain OGIX: - 
pAM721 into the colonic mucosal was significantly higher than 
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that of the AS-negative strain OGIX (2-8 x 10° versus 5 X 10 
CFU mf’; P<0.05). However, none of the strains tested was 
found to translocate from the mucosal to the serosal side within 
the incubation time of +h. 

Conclusion: The aggregation substance promotes invasion of 
E. faecalis into colonie mucosa. 


Hyaluronic acid increases human peritoneal cell 
proliferation; a possible explanation for its adhesion- 
reducing properties 


M. M. P. J. Reijnen, P. Falk, L. Holmdahl and H. van Goor 
Department of Surgery, University Hospital Nijmegen, 

Nijmegen, The Netherlands and Sahlgrenska University 
Hospital/Ostra, University of Goteborg, Goteborg, Sweden 


Background: Intra-abdominal adhesion formation is a serious 
clinical problem. Hyaluronic acid (HA) agents seem to diminish 
the formation of postsurgical intra-abdominal adhesions, 
attributed to the tissue protective and separating properties. 
By these properties, HA may lead to rapid and complete 
mesothelialization of damaged peritoneal surfaces, following 
surgery or infection, which in turn reduces intra-abdominal 
adhesion formation. The influence of HA on human peritoneal 
mesothelial cell proliferation was investigated under normal 
conditions and in the presence of inflammatory mediators. 
Methods: Human peritoneal mesothelial cells were harvested 
from patients undergoing a laparotomy for non-infectious 
reasons. Cells, both ‘free floating’ and attached, were incubated 
for 4 and 24h with several concentrations of HA. Thereafter 
cell proliferation rate was measured by an XTT assay. In 
another experiment, cells were exposed to tumour necrosis 
factor (TNF) @ and/or lipopolysaccharide (LPS), and incu- 
bated immediately or after 24h of exposure with 0 or 0-2 per 
cent HA, after which cell proliferation rate was measured. 
Results: HA significantly increased the proliferation rate of 
mesothelial cells, both in a ‘free floating’ state (P < 0-005) and 
when attached (P < 0-001). Exposure of the mesothelial cells to 
TNF-a and/or LPS diminished the proliferation rate of the 
cells. Incubation of exposed cells with 0-2 per cent HA, 
however, significantly increased the proliferation rate, regard- 
less of whether HA was added immediately (P < 0-001) or after 
24h (P<0-001). 

Conclusion: HA increases the proliferation rate of human 
peritoneal mesothelial cells, both ‘free floating’ and attached, 
under normal conditions and in the presence of inflammatory 
mediators. 


Influence of hyaluronic acid on the fibrinolytic capacity 
of human peritoneal mesothelial cells under 
inflammatory conditions 


M. M. P. J. Reijnen, P. Falk, L. Holmdahl and H. van Goor 
Department of Surgery, University Hospital Nijmegen, 

Nijmegen, The Netherlands and Sahlgrenska University 
Hospital/Ostra, Geteborg University, Goteborg, Sweden 
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Background: A disturbance in peritoneal fibrinolysis is con- 
sidered to be pivotal in both intra-abdominal adhesion and 
abscess formation. Recently the authors have demonstrated ina 
rat peritonitis model that intra-abdominal abscess formation is 
reduced by treatment with a hyaluronic acid (HA) solution. 
Since the mechanism of action of HA in an infectious 
environment is not known, the effect of HA on mesothelial 
cells stimulated with tumour necrosis factor (TNF) o was 
studied in vitro. 

Methods: Human peritoneal mesothelial cells were harvested 
from patients undergoing a laparotomy for non-infectious 
reasons and cultured im vitro. Cells were treated with TNF-a 
500 units ml-'. HA was added at a final concentration of 0-05, 
0-1, 0-2 and 0-4 per cent. Controls received medium without 
HA. After 24h of incubation, tissue plasminogen activator 
(tPA), urokinase plasminogen activator (uPA) and plasminogen 
activator inhibitor (PAI) 1 levels were determined, in both 
medium and cell lysates by enzyme-linked immunosorbent 
assay. 

Results: HA did not influence tPA concentrations in medium. 
In contrast, tPA concentration in cell lysates was significantly 
increased at all HA concentrations used (P < 0-03). Addition of 
HA decreased the PAI-1 concentration in medium in a 
concentration-dependent manner, reaching significant levels 
at 0-4 per cent HA (P < 0-05). HA did not have any influence on 
PAI-1 concentrations in cell lysates; uPA concentration in the 
medium was decreased at all concentrations of HA except 0-05 
per cent (P<0-05). In cell lysates, uPA concentration was 
decreased significantly at 0-05 per cent HA (P<0-01) and 0-4 
per cent HA (P< 0.05). 

Conclusion: HA modulates the fibrinolytic capacity of stimu- 
lated human peritoneal mesothelial cells. The decrease in PAI- 
1 concentration in the medium may explain the adhesion- and 
abscess-reducing properties of HA. 


Biological monitoring in sepsis: prognostic value of 
procaicitonin 


J. Schröder, V. Kahike and B. Kremer 
Department of Surgery, University of Kiel, Kiel, Germany 


Background: Procalcitonin (PCT) has been shown to be 
related to the severity of bacterial infection and is recom- 
mended as a new marker of inflammation and infection. To 
evaluate their prognostic value in septic shock, PCT levels were 
determined repeatedly and compared with tumour necrosis 
factor (TNF) o and interleukin (IL) 6 bioactivity as well as with 
C-reactive protein (CRP) serum levels. 
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Methods: Serum levels of TNF-a AVEHI 164 
bioactivity (B13-29 subclone 9), CRP and PCT 
mined on days | 
shock. 

Results: Twenty-four surgical patients with 
included. Eight patients died within the study peri 
Survivors and non-survivors were comparable in te i 
and severity of sepsis characterized by the Acute Physiology 
And Chronic Health Evaluation H score and multiple organ 
failure score. Predominant causes of sepsis were peritonitis and 
necrotizing pancreatitis. TNF-a levels increased in non- 
survivors with no significant difference compared with 
survivors. IL-6 bioactivity was increased on day 1 (P= 0-06) 
and remained raised in non-survivors, significantly so on n é 
(P= 0-05). CRP levels were constantly raised with no difference 
between the groups. In non-survivors 
increased, while the course of Survivor was charact 
decreased values which were significantly 
every time point than those in patients who died. A signif 
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correlation of PCT levels with the multiple organ failure se 
could be found on day | (P<0-05) and at the end ol 
observation period (P< 0-01) indicating a strong cort 
with the severity of sepsis. 

Conclusion: PCT seems to be a more rehable pr 
indicator in septic shock than IL-6, TNF-o and CRP. T 
data indicate that PCT may represent a valuable : 
only in the diagnosis of sepsis but also in the clinical course of 
the disease. 









Significance of raised levels of procalcitonin in surgical 
intensive care unit patients 


P. Giannopoulou, P. Greka, D. Voros and H. Giamarellon 
Second Department of Surgery, Fourth Department of Afe 
Athens Medical School, Athens, Greece 









Background: The level of procalcitonin (PCT 
molecule of calcitonin, is reported to be in 


An attempt has been made to evaluate its significanc 
marker of systemic infection in the surgical intensive care unit 
(ICU). 

Methods: PCT levels were determined in the plasn 
patients (19 men, 16 women) hospitalized in the ICU. Blood 
samples were collected on the second day of fever and PET 
measured by an immunochemiluminometric assay (BRAHMS 
Diagnostica). 
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Results: Septic shock (SS) after bowel perforation or perito- 
nitis with positive blood cultures for Enterobacteriaceae was 
present in six patients. Thirteen patients developed systemic 
inflammatory response syndrome (SIRS) which was attributed 
in nine to hypovolaemic shock after traumatic intra-abdominal 
bleeding, in two to necrotizing pancreatitis and in two to 
extended burns. Four patients suffered from an intra-abdom- 
inal abscess (IA), seven from acute uncomplicated pancreatitis 
(AP) and five from localized burns (LB). See Table for PCT 
levels on the first day of fever. 

Conclusion: (1) PCT concentration is mainly raised in the case 
of a systemic inflammatory response from its first day of 
presentation as opposed to association with localized disorders. 
(2) PCT levels are higher in SIRS of bacterial origin. (3) Raised 
PCT levels in patients with pancreatitis signify necrotizing 
pancreatitis, whereas in patients with burns a raised PCT level 
indicates the risk of progression to SIRS. 


Fatal postoperative peritonitis 
A. Réhrborn, C. Ebener, O. Potrek and C. Ohmann 


Department of General and Trauma Surgery, Heinrich 
Heine University of Dusseldorf, Diisseldorf, Germany 


Background: Postoperative peritonitis ranks among the most 
severe complications in abdominal surgery. A scientific 
approach to this patient group is difficult because of its 
heterogeneity. In addition to the use of scores, which can 
predict outcome to a certain extent, the authors consider it 
necessary to look at the individual circumstances of death in 
order to understand avoidable errors as well as possible 
improvements in therapy. 

Methods: Over a period of 4years all patients with post- 
operative peritonitis were followed prospectively. Diagnoses, 
primary operation, secondary interventions, organ failures and 
complications as well as the conditions that finally led to death 
were recorded. All patients underwent repeat laparotomy as 
necessary. 

Results: Twenty-three (29 per cent) of 80 patients died. Source 
control was achieved in 17 of the 23 after first relaparotomy but 
infection relapsed in eight and persisted in five. In nine patients 
the peritoneal infection was resolved at death but two patients 
died from infection, one from pneumonia and one from 
unnoticed mediastinal abscess. Two patients died from 
postseptic cardiac failure 70 and 176 days after the initial 
operation. Two patients died from haemorrhage due to arterial 
erosion by a drain and by tumour progress. Two old women 
survived anastomotic leakage for weeks after anterior resection 
but did not recover to leave the hospital. One patient had a 
relapsing stroke. Of the 14 patients who died from abdominal 
sepsis, three did not receive full treatment. In one patient, 
antibiotic resistance was reported incorrectly and treatment 
was ineffective, in one therapy was terminated because of an 
untreatable laryngeal tumour and Wernicke’s encephalopathy, 
and in one the treatment was confined to eliminating the source 
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of infection by Hartmann’s procedure because of old age and 
advanced tumour stage. In five patients organ ischaemia was 
the most important factor after primary intervention for 
peritonitis leading to two colectomies, one gastrectomy and 
one pancreatectomy. Two young women suffered decompen- 
sation of liver cirrhosis. Two patients died too soon after 
relaparotomy to assess the effect of the abdominal intervention; 
one woman died from septic arterial erosion and one from 
sepsis with multiple small bowel and anastomotic perforations. 
Conclusion: Results after postoperative peritonitis depend on 
outcome reporting. All in-hospital deaths need to be included. 
Source control is not an adequate outcome determinant in 
postoperative peritonitis. Only a minority of the patients die 
from uncontrolled sepsis. Avoidable errors and misinterpreta- 
tion contribute to deaths after postoperative peritonitis while 
there is little evidence that more aggressive surgical treatment 
could improve the prognosis. 


Cost—benefit analysis of perioperative immunonutrition 


L. Gianotti, M. Braga, A. Frei, O. Gentilini and V. Di Carlo 
Department of Surgery, San Raffaele Hospital, Milan, Italy 
and Health Econ, Basel, Switzerland 


Background: Perioperative immunonutrition has been shown 
to improve outcome after major abdominal operations but 
enriched enteral formulas are expensive. This study was 
undertaken to evaluate whether the use of immunoenhancing 
diets could result in a net saving of hospital cost. 

Methods: Some 186 patients with gastric, pancreatic or color- 
ectal cancer were prospectively randomized in double-blind 
fashion to receive either a formula enriched with arginine, 7-3 
fatty acids and RNA (Œ group; #=90) or a control isoni- 
trogenous isocaloric enteral diet (C group, # = 96). Seven days 
before surgery the patients drank 1 litre day”! of either the 
control or enriched diet. Postoperative jejunal infusion, with 
the same diet, began 6h after surgery and continued for 7 days 
after operation. Cost—benefit analysis included for each patient: 
costs of the nutritional formula, postoperative complications 
(diagnostic and therapeutic measures, personnel), length of 
stay and ambulatory follow-up. 

Results: The two groups were comparable for preoperative 
and surgical parameters. Postoperative complications occurred 
in 14 patients in the E group versus 31 patients in the C group 
(P=0-001). 
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The net saving per patient was 1733 euro. Moreover, the cost of 
treating the same complications (anastomotic leak, pneumonia 
and wound infection) was threefold lower in the E group than 
in the C group. 

Conclusion: Despite the additional cost of an immuno- 
enhancing diet, the use of this formula results in a significant 
saving in hospital costs. 


Lactobacillus plantarum prevents sepsis in an 
experimental mode! of severe pancreatitis 


G. Mangiante, P. Canepari, G. Colucci, P. Marinello, 

C. Signoretto and S. Bengmark 

Departments of Surgery and Microbiology, Untversity of 

Verona, Italy and Lund University/Ideon Research Centre, Lund, 
Sweden 


Background: Infection is the most common cause of death in 
acute pancreatitis. Earlier studies have demonstrated that early 
enteral nutrition decreases microbial translocation, upregulates 
immune function and reduces septic complications and mortal- 
ity rate. An early reduction in the commensal flora, particularly 
the Lactobacillus species, paralleled by an overgrowth of 
Enterobacteriaceae, especially Escherichia colt, has recently been 
reported in the literature. L. plantarum has been shown to be 
effective in reducing egress of endotoxin and microbial 
translocation in several experimental models (chemically 
induced hepatitis and ulcerative colitis models). The aim of this 
study was to determine whether L. plantarum 299 can effectively 
prevent microbial translocation in experimental pancreattus. 
Methods: Acute pancreatitis was induced in Lewis rats weighing 
250-350 g by isolation and ligation of the biliopancreatic duct. 
Three groups were studied: A, control group (sham operation); 
B, induced pancreatitis, no further treatment; and C, induced 
pancreatitis plus gavage with 5mlday” of a suspension of 
L. plantarum 299 ata dose of 0-5-1-0 X 10° ml” for4 days before 
and 4 days after induction of pancreatitis. All animals were killed 
after 96h. Histological studies and microbiological analyses 
were performed. 

Results: Forty of 55 animals showed signs of severe pancrea~ 
titis. Only these animals were studied further. Pathogenic 
micro-organisms were found in the non-treated group, in the 
mesenteric lymph nodes in 14 of 20 and in the pancreatic tissue 
in ten of 20. The dommatng flora comprised E. cbt, 
Enterococcus faecalis, Pseudomonas and Proteus. In contrast, only 
four of 20 animals receiving L. plantarum 299 demonstrated 
growth of E. faecalis or E. coli in mesenteric lymph nodes and 
three of 20 in pancreatic tissue. 

Conclusion: L. plantarum 299 is effective in preventing micro- 
bial translocation in experimental pancreatius. Treatment with 
probiotic bacteria seems to be a promusing alternative as 
problems with antibiotic-resistant bacteria accumulate. 
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Abdominal lavage shows no benefit In contrast to 
granulocyte colony-stimulating factor In a clinic 
modelling randomized trial in rats with peritonitis 


A. Bauhofer, B. Stinner, I. Celik, F. Kohlert, J. Geks and 
W. Lorenz 

Institute of Theoretical Surgery and Department of 

General Surgery, University of Marburg, Marburg, Germany 


Background: Planned abdominal lavage in patients suffering 
from peritonitis has been a matter of debate for many years. Up 
to now there has been no prospective randomized clinical trial 
demonstrating the effectiveness of this procedure. In contrast, 
stimulating host defence mechanisms with granulocyte colony- 
stimulating factor (G-CSF) is a promising strategy. In a clinic 
modelling randomized trial (CMRT) the effect of lavage and 
G-CSF on the survival rate, cellular and molecular variables 
was analysed. 

Methods: CMRTs (including application of good clinical 
practice rules and modelling complexity of clinical reality with 
narcosis, antibiotic prophylaxis, volume loading, laparotomy 
and analgesia) were used in rats. In the definitive tral three 
groups of 18 rats were allocated to abdominal contammation 
and infection (ACI) alone, ACI plus lavage (24 h after ACI with 
sodium chloride solution) and ACI plus lavage plus G-CSF 
(20 wg kg"! 12 h before, and 12 h and 36h after ACI). ACI was 
performed with a standardized stool inoculum. The primary 
endpoint was the 120-h mortality rate. Secondary endpoints 
were the activity of granulocytes (phagocytosis of Escherichia 
coli ın flow cytometry), and systemic and peritoneal cytokine 
levels (interleukin (IL) 6 and tumour necrosis factor (TNF) a 
measured by enzyme-linked immunosorbent assay). 

Results: The survival rate was reduced from six of 18 in the 
control group to three of 18 in the lavage group. The 
combination of lavage and G-CSF prophylams increased the 
survival rate from 11 of 18 ammals (P<0.05, global x? test). 
With the combination of lavage and G-CSF the granulocyte 
phagocytic activity was increased 1 h after ACI from 31 to 42 
per cent (P<0-05, x” test) and the levels of cytokines IL-6 and 
TNF-a were reduced in the peritoneal fluid (from 1200 to 
420 pg (P<0-001, Kruskall-Wallis analysis of variance) and 
from 190 to 107 pg (P< 0.05) respectively), as was IL-6 in the 
plasma (from 150 to 28 pg; P< 0-05). Abdominal lavage alone, 
in contrast to the combination with G-CSF, did not show any 
benefit in the CMRT on survival rate, phagocytic activity and 
cytokine release. 

Conclusion: In previous studies using CMRTs it has been 
shown that G-CSF prophylaxis increases survival rate in the 
complex setting of different underlying diseases (preoperative 
and intraoperative blood loss, diabetes) and interaction of 
different types of prophylaxis (heparin, antihistamines, various 
antibiotics). In the age of evidence-based medicine the clinica] 
effectiveness of traditional (lavage) and innovative (G-CSF) 
treatment has to be shown ın trials with patients. 
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In vitro peritonitis: transmigration of polymorpho- 
nuclear neutrophils in a peritoneal model with 
co-cultured mesothelial and endothelial cells 


W. Sendt, K. Reinshagen, R. Amberg, U. Schoffel and 

E. H. Farthmann 

Department of Surgery, University of Freiberg, Freiberg, Germany 
and Institute of Forensic Medicine, University of Basel, Basel, 
Switzerland 


Background: During the past few years much has been learned 
from studies on mesothelial cells about peritoneal physiology. 
To understand further the human physiology, the aim of this 
study was to develop an invitro peritoneal model by co- 
culturing human peritoneal mesothelial cells (HPMCs) and 
human umbilical vein endothelial cells (HUVECs). 

Methods: Both cell types were brought on a filter insert with 3- 
um pore size. HUVECs were on the bottom of the insert 
membrane and HMPCs on the top. Thus, a two-chamber 
model resulted with the upper compartment representing the 
abdominal cavity with its mesothelial lining and the lower 
compartment representing a submesothelial vessel. In this 
model the transmigration of polymorphonuclear neutrophils 
(PMNs) was studied. PMNs were isolated by density gradient 
centrifugation. After stimulation of HMPCs with complement 
fragment Sa (CSa; 1 ng ml™’?) or tumour necrosis factor (TNF) 
a (50 pg ml!) for 1h, 1 x 10° PMNs were placed in the lower 
compartment. Controls were co-cultured cells without stimu- 
lation and non-seeded membrane filters with and without 
stimulation. After 1, 2 and 6h, PMNs in the upper compart- 
ment were harvested and counted. Each experiment was done 
six times. Values are mean(s.d.). 

Results: Transmigration of PMNs after CSa or TNF-a 
stimulation showed a time-dependent increase over the 
observation period which was significant for | and 6h (CSa I 
versus 6h: 17-9(9.S) versus 51-700-8) PMNs ul! (P= 0-0325 
Mann-Whitney two-sample test); TNF-a 1l versus 6h: 





43.304-7) versus 65-8(11-6) PMNs ul! (P=0-013)). PMNs 
were found in significantly higher numbers after stimulation 
with either C5a or TNF-o at 2 and 6h versus non-stimulated 
controls (CSa 2h: 


PMNs ult; 


30-8(12-4) PMNsul!, 6h: 51-7(10-8) 
TNF-o 2h: 59-115) PMNs ul’, 6h: 65-8(11-6) 
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PMNsul!; non-stimulated 2h: 11-3) PMNsul', 6h: 
12.9(6-8) PMNsul! (P<0-05, analysis of variance with 
Bonferroni correction)). The transmigration rate in non- 
stimulated co-cultures was higher than that in non- -stimulated 
cell-less membranes (1 h: 8-8(3-8) versus 0-8(1-3) PMNs Hl 
(P=0-0022); 2h: 11-363) versus 1-7(2) PMNs ul ' (P = 0-0022); 
6 h: 12-9(6-8) versus 2-9-3) PMNs pl! (P= 0-0087)) iAdiwaning 
spontaneous activation of the co-cultured cells. 

Conclusion: This ¿» vitro peritoneum consisting of co-cultured 
mesothelial and endothelial cells may allow farther assessment 
of peritoneal pathophysiology. ‘Transmigration of PMNs in 
this model reveals interaction between granulocytes and 
activated peritoneum. 


Age and sex: profound changes in immune function 
following trauma—haemorrhage 


V. Kahlke, M. K. Angele, A. Ayala, J. Schröder and 
I. H. Chaudry 

Department of Surgery, University of Kiel, Kiel, Germany 
and Department of Surgery, Brown University, 
Providence, Rhode Island, USA 


Background: Haemerrhagic shock leads to immunodepression 
which predisposes to enhanced susceptibility to sepsis. Recent 
studies indicate that young female mice in pro-oestrus show an 
enhanced immune response as opposed to immunodepression 
in young male mice following trauma—haemorrhage. It appears 
that oestradiol is responsible for the enhancement of the 
immune response ir females whereas testosterone contributes 
to the immunodepression seen in males following shock. 
Although levels of these sex hormones decline with age, it 
remains unclear whether this sexual dimorphism continues 
with age. 

Methods: To study this, young (3 months) and old (18 months) 
male and female CBA/] NIA mice were subjected to soft tissue 
trauma (laparotomy) and haemorrhage (35 mmHg for 90 min 
and fluid resuscitation) (haem group) or sham operation. At 
24h after resuscitation, mice were killed, whole blood was 
obtained and splenocytes (Spl) and peritoneal macrophages 
(pMO) were harvested. Levels of plasma-free testosterone and 









ths (units ts) 


Values are mean(s.e.m.) (7=7 per group). *P<0-05 versus sham, +P < 0-05 versus young (analysis of variance) 


British Journal of Surgery 1999, 86, 822-841 


www.bjs.co.uk 


©1999 Blackwell Science Ltd 


“ 


17B-oestradiol, proinflammatory interleukin (IL) 1B (MO) 
and IL-2 (Spl), and anti-inflammatory IL-10 (pMO, Spl) were 
determined. 

Results: The results (see Table) indicate that with the 
significant age-dependent decrease in levels of sex hormones 
(P<0-05), the immunological response following trauma- 
haemorrhage is reversed. Aged male mice with significantly 
decreased levels of free testosterone showed enhanced pro- 
inflammatory IL-1 and IL-2 release while the ant-inflam- 
matory IL-10 release was decreased. In contrast, aged female 
mice had unchanged proinflammatory IL-1 and IL-2 release 
while anti-inflammatory IL-10 release was enhanced. 
Conclusion: In contrast to young mice, aged female mice 
displayed an enhanced anti-inflammatory immune response 
following trauma—haemorrhage. Aged male mice, however, 
showed enhanced proinflammatory immune function. Thus, 
sex as well as age should be taken into consideration for 
therapeutic interventions following trauma—haemorrhage, 
since up to now both variables have not been included in the 
evaluation and therapeutic approaches of haemorrhagic shock 
and sepsis. 


Posters 


Acellular haemoglobin modulates endotoxin-mediated 
vascular hyporeacilvity 


H. W. Kim, J. Tai and A. G. Greenburg 
The Miriam Hospital and Brown University, Providence, Rhode 
Island, USA 


Background: Nitric oxide synthesis inhibitors such as N-nitro- 
L-arginine methyl ester (NAME) improve endotoxin- or 
sepsis-mediated vascular hyporeactivity but have been shown 
to be detrimental as they are non-selective; the constitutive 
isoform should be preserved. Nitric oxide scavenging with 
acellular haemoglobin (Hb) could alleviate the condition 
without the detrimental effects of nitric oxide synthesis 
inhibition. 

Methods: Isolated rat thoracic aortic rings were incubated 
with lipopolysaccharide (Escherichia coli 055:B5; 14mg dr’) 


T for 6h. The vessel rings were then treated with Hb 


2pmoll?, NAME 6pmoll™ plus Hb 2pmol!”, or equal 
volumes of normal saline (control) (n=6 each). Vascular 
tension changes to ‘increasing noradrenaline (NA) doses 
were assessed before and after the experimental treatments. 
Mean log median effective doses (LogECs9) for NA were 
compared using analysis of variance and Newman-Keuls 
tests. 

Results: The Hb-treated vessel rings had a significantly lower 
mean LogECspo value than untreated controls (-10-2(0-1) versus 
~9.5(0-4) moll}, P<0-01). A similar reduction m LogECso 
value was also seen with NAME-treated vessel rings (-10-1(0-2) 
moll'; P<0-01). Vessel rings treated with both Hb and 
NAME also showed significantly lower LogECs9 values 
(-10-3(0-1) mol 17; P< 0-001 versus control) but the improve- 
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ment was not significant when compared with Hb or NAME 
treatment alone. 

Conclusion: Nitric oxide scavenging with Hb 1s as effective as 
that with NAME and may represent an alternative approach to 
modulating vascular hyporeactivity in sepsis. 


Cephazolin chemoprophylaxis In thyroid and 
parathyroid gland surgery 


W. Makarewicz, T. Wysocki, J. Glowacki and Z. Gruca 
Second Department of General Gastroenterological md 
Endocrinological Surgery, Medical University of Gdansk, Gdansk, 
Poland 


Background: The aim of the study was to assess the efficacy of 
cephazolin chemoprophylaxis in patients who underwent 
thyroid and parathyroid gland surgery. 

Methods: From June to November 1998, 48 patients (38 
women and ten men) undergoing operation for diseases of the 
thyroid and parathyroid gland were examined bacteriologi- 
cally. Patients were randomized into two groups. Patients in 
group A (n= 25) recerved intravenously a prophylacuc dose of 
cephazolin 1-0 g during induction of anaesthesia. Patients in 
group B (n= 23) did not receive any antibiotic. Some 24h after 
operation a swab from removed Redons’ drain was taken for 
bacteriological investigation. In the case of a positive culture 
antibiotic sensiuvity for cephazolin was determined. Any 
postoperative wound healing complications, i.e. reddening, 
oedema and inflammatory infiltration, or fever were analysed. 
Results: There was no difference in infection rate between the 
patients who received chemoprophylaxis and those who did not 
(0-3 per cent in group A and 0-5 per centin group B) and there 
were no differences between groups according to quantity and 
quality of bacteriological investigations. 

Conclusion: Cephazolin chemoprophylams has no influence 
on the rate of postoperative wound infection and is not 
necessary in thyroid or parathyroid gland surgery. 


Streptococcus pneumoniae as a causative agent in 
pancreatic infection 


M. Konkoly Thege, I. Pulay and E. Balla 

National Center for Epidemiology B. Joban, First Department of 
Surgery, Semmelweis University School of Medicine, Budapest, 
Hungary 


Background: Streptomecus pnenmoniae has been isolated relatively 
frequently in primary and secondary peritonitis. Its role in 
pancreatic infection has not been well documented. Surpris- 
ingly, S. pneumoniae proved to be the causative agent in four 
patients with infected fluid collections due to acute exacerba~ 
tion of chronic pancreatitis ın this department. 

Methods: All patients underwent surgical intervention. On- 
cotomy was performed in all cases and transduodenal 
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pseudocystoduodenostomy was carried out in two of four 
patients. Samples were taken for microbiological examination 
at operation in all cases; multiple specimens were tested in two 
patients. 

Results: S. pneumoniae was cultured as a single pathogen from 
two patients; the infection in the other two patients was 
polymicrobial. As a result of surgery and adequate antibiotic 
therapy all patients recovered. Haematogenous spread was 
suspected in one patient with pneumonia, whereas orophar- 
yngeal colonization was thought to be the primary source of 
infection in the remaining cases. 

Conclusion: Only the systematic culturing of preferably multi- 
ple specimens collected during operation makes possible an 
estimation of the real frequency of S. pneumoniae in infections 
of the pancreas. The prevalence of this species is probably 
underestimated in this clinical entity. 


Hyperthermic preconditioning is beneficial in rat 
peritonitis 


S. Aksoy, E. S. Özveri, E. E. Demiralp, B. C. Yegen and 
A. Ö. Aktan 

Department of General Surgery, Marmara University Hospital, 
Altunizade, Istanbul, Turkey 


Background: In a previous study, the authors demonstrated 
that hyperthermia (42°C) applied 8h before induction of 
peritonitis has a protective role by reducing the severity of 
sepsis and increasing the survival rate. This study was designed 
to test whether hyperthermic preconditioning for +h before 
the induction of peritonitis is as effective as 8 h and at the same 
time whether hyperthermic preconditioning at 40°C is as 
effective as that at 42°C. 

Methods: Peritonitis was created by caecal puncture in six 
groups of rats (n= 8 each) and hyperthermia was applied 4h 
before or at the time of peritonitis. Each group underwent 
15 min of 38, 40 and 42°C hyperthermic preconditioning. Each 
of these groups had a corresponding sham laparotomy group. 
Some 16h after the surgical procedure, blood was taken to 
measure the percentage of CD4, CD8, CD4NK, CD8CD1 1b, 
NK, B cell and the level of tumour necrosis factor (TNF) a. 
Results: TNF-a levels increased significantly in all rats with 
peritonitis but this increase was prevented by 42°C hyperther- 
mic preconditioning 4h before induction of peritonitis. CD4, 
CD11b, NK and CD4NK percentages were also significantly 


increased in the same group when compared with other groups 
with peritonitis. 

Conclusion: These results suggest that 42°C hyperthermic 
preconditioning 4h before the induction of peritonitis 
decreases the inflammatory response and improves the immune 
system in rats. 


Matrix metalloproteinase and cytokine expression in 
acute wound fluid 


E. A. Baker, F. G. Bergin and D. J. Leaper 
Professorial Unit of Surgery, North Tees General Hospital, Stockton 
on Tees, UK 


Background: Matrix metalloproteinases (MMPs) are known to 
be involved in tissue remodelling in wound healing. They are 
normally regulated by gene expression, activity and the 
presence of tissue inhibitors of metalloproteinases (TIMPs). 
Cytokines are important regulators of both MMPs and TIMPs 
and therefore of proteolysis. This study compared the 
expression of MMPs and cytokines in acute wound fluid. 
Methods: Wound fluid samples (= 23) were collected from 
surgical drains in patients undergoing mastectomy or colonic 
resection. Samples were diluted and gelatin zymography was 
used to determine the expression of the gelatinases MMP-2 and 
MMP-9. Enzyme-linked immunosorbent assays determined 
the expression of MMP-1, MMP-3, TIMP-2 and the cytokines 
interleukin (IL) 1B, IL-6, tumour necrosis factor (TNF) o, 
transforming growth factor (TGF) B1, platelet-derived growth 
factor (PDGF) and epidermal growth factor (EGF). 

Results: There were wide variations in MMP and cytokine 
expression in different wound fluid samples (see Table). Latent 
MMDP-2 and MMP-9 were expressed by all samples. MMPs are 
induced by IL-1B, PDGF, TNF-a and EGF, and there was a 
significant correlation between MMP-1 and MMP-3 and the 
expression of these cytokines (P< 0-05, Spearman correlation). 
TGF-B inhibits the expression of MMP-3 and MMP-1 but 
increases TIMP expression; interestingly these MMPs also 
correlated significantly with TGF-B expression. 

Conclusion: The interactions between MMP and cytokine 
expression in wound healing are complex and vary in different 
acute wounds. It is likely to be the balance between the 
expression of these different factors that determines the rate of 
tissue remodelling and therefore the healing of these acute 
wounds in vivo. 
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Values are median (range). *P < 0-05 versus colon (Mann-Whitney test) 
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Infection after cesophagectomy: the role of blood 
transfusion and of other risk factors 


A. Imperatori, F. Rovera, L. Dominioni, F. Berizzi, 

V. Frattini, P. F. Interdonato, A. Benevento and R. Dionigi 
Department of Surgery, University of Insubria-Varese, Italy 
Background: The effect of allogeneic blood transfusion (ABT) 
and of other risk factors for infection has not been analysed 
adequately in patients undergoing oesophagectomy. 

Methods: In 47 consecutive patients (mean(s.d.) age 59(12) 
years; 39 men) undergoing oesophagectomy for cancer, the 
occurrence of surgical infection (wound, pneumonia, abscess, 
septicaemia, urinary) was recorded. A risk score (range 0-4) was 
assigned before operation to each patient, by attributing 1 
point of risk to each of the following: weight loss more than 10 
per cent; serum albumin level less than 3-5 g dl~'; lymphocyte 
count less than 1500 cells jd’; haemoglobin level less than 
12 gdl". Short-term ceftriaxone prophylaxis was given to all 
patients. Reconstruction ın all patients was by oesophagogas- 
tric stapled anastomosis (16 cervical, 31 thoracic) by the same 
surgeon. If the haematocrit fell below 30 per cent, ABT (packed 
red blood cells) was given. 

Resulte: The perioperative mortality rate was zero. Between 
days 0 and 4 after operation, ABT was given to 14 of 47 patients 
(mean(s.d.) 2-5(1-2) units per patient). The ratio of cervical/ 
thoracic anastomosis was similar in the 14 patients who had 
ABT and in the other 33 patients. The risk score was 0 in 21 
patients. Of these, 16 did not receive ABT and none developed 
an infection. The other five patients with a risk score of 0 
developed anaemia, required ABT and three developed an 
infection (P<0-01). Overall, ABT was associated with a 
significantly higher prevalence of infection (seven of 14 versus 
four of 33 patients; P< 0-05). Patients who had ABT also had a 
slightly greater risk score than those who did not (1-1(1-]) versus 
0-8(1-D; P not significant). The risk score of patients who 
developed infection was 1-3(1-4) in the ABT group and 1-2(0-5) 
in the non-ABT group. The risk score was lower and similar in 
ABT and non-ABT patients who did not develop infection 
(0-9(0-7) and 0-8(1-1)). 

Conclusion: No infection occurred in patients with a risk score 
of 0 who did not receive ABT. Infection correlated with the 
presence of risk factors and/or ABT. In infected patients with a 
risk score of 0 who received ABT it remains to be clarified 
whether the infections were due to complications leading to the 
anaemia requiring ABT, to ABT perse, or to a combination of 


both. 


Sensitive responses to Ilpopolysaccharide In human 
blood depleted of CD14-positive monocytes 

J. E. Wang, P. F. Jorgensen, C. Okkenhaug, R. Solberg and 
A. O. Aasen 

Institute for Surgical Research, Rikshospitalet-Tbe National 
Hosprtal, Oslo, Norway 

Background: Sensitive responses to low lipopolysaccharide 
(LPS) concentrations have been shown previously to be 
dependent on the binding of LPS in complex with LPS- 
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binding protein to CD14, which is expressed primarily on 
monocytes. This study measured responses to LPS in CD14- 
positive monocyte-depleted blood. 

Methods: Tumour necrosis factor (TNF) a, interleukin (IL) 6 
and IL-10 were measured by enzyme-linked immunosorbent 
assay (ELISA) and/or bioassay in human blood with or without 
CD14-positive monocytes in response to LPS 10 ng ml’. 
Results: Immunodetectable TNF-a was seen in plasma by 1 h 
after LPS stimulation and rose to comparable peak values after 
4h in blood with and without CD14-positive monocytes, as 
measured by ELISA. Thereafter, TNF-a levels persisted in 
blood without CD14 positive monocytes but declined rapidly 
to low levels at 12 h in whole blood. Analysis of the biological 
activity of TNF-a by a bioassay (WHE 1644 clone 13) 
confirmed the ELISA results. IL-6 was first detected after 2 hin 
both groups, but rose faster in whole blood than ın blood 
without monocytes to maximal levels at 12h. IL-10, first 
detected after 4h, increased at sunilar rates in both groups 
throughout the experiment. 

Conclusion: These data demonstrate that sensitive responses 
to LPS are not solely dependent on CD14-positrve monocytes. 
Moreover, they indicate that monocytes may be pivotal for 
limiting the temporal expression of TNF-a rather than for the 
production of this cytokine. 


Endotoxin and interleukin 6 In the course of 
programmed lavage for peritonitis 


P. Kujath, A. Woltmann, K.-H. Staubach and C. Eckmann 
Department of Surgery, Medical Untversity Luebeck, Luebeck, 
Germany 

Background: Endotoxin (ET) and interleukin (IL) 6 are 
important mediators in patients with diffuse peritonitis and 
septic shock. The aim of the study was to determine serum 
levels of ET and IL-4 during the course of peritonitis treated by 
daily programmed lavage. Furthermore the prognostic value of 
these parameters was analysed. 

Methods: All patients with diffuse peritonitis were treated by 
daily programmed lavage until the local conditions allowed 
closure of the abdomen. In these patients blood samples were 
taken 1 h before, and 1 and 2h after the first revision. At every 
revision the procedure was repeated. The values were 
compared with the Acute Physiology And Chronic Health 
Evaluation (APACHE) II and Mannhein Peritonitis Index 
(MPD score. 

Results: Between 1 May 1995 and 30 April 1997, 40 patients 
were enrolled into the study. The mean age was 65-0 years (22 
men, 18 women). The APACHE II score at admission was 21 
(range 8-33); the mean MPI score was 22 (range 9-40). 
Frequently found concomitant diseases were hypertension 
(n=9), coronary heart disease (7=8) and diabetes mellitus 
(n= 4). Nine patients died. ET levels were raised in 90 per cent 
of the patients, but values did not significantly differ between 
the survivors and non-survivors. IL-6 levels were significantly 
higher in the non-survivors from the second lavage on (P= 0-01 
before and after second lavage, P= 0-05 third lavage). 
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Conclusion: Serum levels of IL-6 show a good correlation to 
the clinical course and outcome of patients with diffuse 
peritonitis. The longer half-time of IL-6 in comparison with 
ET accounts for the different results for these two mediators. 


Severe acute pancreatitis: risk analysis for morbidity 
and death In 348 patients 


P. Götzinger, S. Kriwanek, T. Sautner, P. Beckerhinn, 

C. Armbruster, R. Jakesz and R. Függer 

Department of Surgery, University of Vienna and Krankenanstalt 
Rudolfstiftung, Vienna, Austria 

Background: This study determined the influence of risk 
factors on morbidity and death in 348 patients suffering from 
severe acute pancreatitis (SAP). 

Methods: Some 348 patients suffering from SAP were treated 
in a university hospital and in a secondary care hospital. The 
surgical strategy followed a combined concept of an open 
approach with blunt necrosectomy and laparostomy for 
drainage and following operative revisions, either planned or 
on demand. 

Results: The mean age of the 101 women and 247 men was 
51-4 (range 18-87) years. Mean Acute Physiology And Chronic 
Health Evaluation (APACHE) II score on the day of admission 
was 15 (range 4-35). Cause of disease was alcohol over- 
indulgence ın 114 patients (33 per cent), gallstones in 98 
patients (28 per cent), abdominal operation ın 50 patients (14 
per cent), blunt abdominal trauma in 13 patients (4 per cent) 
and idiopathic in 73 patients (21 per cent). During the course of 
SAP, 285 patients (82 per cent) had to be reoperated, of whom 
204 (72 per cent) underwent operative revision on demand and 
81 (28 per cent) preplanned revision. An intestinal fistula 
occurred in 22 per cent of those operated on demand and in 20 
per cent of those having a preplanned operation (P<0-02), 
whereas intra-abdominal bleeding occurred in 28 per cent of 
the former patients and in 22 per cent of the latter (P< 0-04). 
The overall mortality rate was 38 per cent (133 patients). Cause 
of death was septic organ failure in 126 patients (36 per cent) 
and myocardial infarction or pulmonary embolism in seven (2 
per cent). Analysing potential risk factors influencing death, the 
age of the patient (P< 0-0001), APACHE II score (P< 0-0001), 
local infection of pancreatic necrosis (P< 0-04), bacteraemia 
(P< 0-04), circulatory failure (P < 0-004) and surgical control of 
local necrosis (P < 0-0001) showed statistical significance. 
Conclusion: In SAP, risk factor analysis shows the surgical 
control of local necrosis to be a precondition for survival. Other 
risk factors (age, infection, APACHE II score) apply and are 
more unportant than surgical therapy and intensive care 
treatment. 


Inverse assoclation of diminished HLA-DR expression 
and decreased lipopolysaccharide responsiveness of 
monocytes after surgery 

C. Denzel, J. Riese, K. Hoefner, W. Hohenberger and 
W. Haupt 
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Department of Surgery, University of Erlangen—Nuremberg, 
Erlangen, Germany 

Background: Operative trauma affects circulating monocytes 
which may contribute to postoperative immunosuppression. 
Measuring human leucocyte antigen (HLA) DR expression and 
stimulated cytokine production m vitro may be used to monitor 
this effect. Postoperative changes in these variables and 
relationships between them were investigated. 

Methods: Before operation and 6h after skin incision, whole 
blood was drawn from 40 patients who underwent major 
abdominal surgery. Aliquots of the blood samples were 
stimulated zn vitro with lpopolysaccharide (LPS) for 5h and 
interleukin (IL) 6 concentrations in plasma supernatants were 
measured by enzyme-linked immunosorbent assay. Expression 
of HLA-DR on monocytes was measured by flow cytometry. 
Results: The capacity of whole blood to produce IL-6 was 
reduced 6h after skin incision (mean(s.e.m.) 21419(2142) 
pgml') compared with preoperative values (76976(5263) 
pgm). At the same time a marked decrease in HLA-DR 
expression on monocytes was measured (mean fluorescence 
intensity 87(9) versus 31(3)). Patients with a more affected LPS 
responsiveness (production of less than 17 000 pgmI™ IL-6) 
showed a significantly smaller decrease in HLA-DR expression 
on monocytes. 

Conclusion: Abdominal surgery leads to diminished LPS 
responsiveness as well as diminished monocyte HLA-DR 
expression in all patients. However, changes in cytokine 
production and HLA-DR expression were affected differently, 
being inversely associated. 


Systemic candidiasis In patients undergolng cardiac 
surgery 

A. Michalpoulos, P. Sfirakis, M. Chouri, Panagiotou, 

M. Vasili, K. Triantafillou, F. Antoniou, E. Papadakis and 
S. Geroulanos 

Onassis Cardiac Surgery Center, Athens, Greece 


Background: The objective of this prospective study was to 
examine the predisposing factors and consequences of systemic 
candidiasis in patients undergoing open heart surgery. 
Methods: All patients who developed systemic candidiasis after 
cardiac surgery were studied prospectively. Preoperative, 
operative and immediate postoperative variables that were 
thought to interfere with this devastating complication were 
analysed. Thirty-five consecutive patients who did not develop 
any infectious complication after cardiac surgery were used as 
controls. 

Results: Twenty-nine patients developed systemic candidiasis 
after cardiac surgery. They were 22 men and seven women, of 
mean(s.d.) age 63-4(9-6) years. Univariate analysis showed that 
a history of diabetes mellitus or immunosuppression, New 
York Heart Association class, both operating times (aortic 
cross-clamp time and bypass time), reoperation because of 
bleeding, use of an intra-aortic balloon pump in the intensive 
care unit (CU), duration of central venous or Swan—Ganz 
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catheter placement, number of inotropes administered in the 
ICU and of blood transfusions, administration of antibiotics 
and total parenteral nutrition for a prolonged period, read- 
mission to the ICU, duration of mechanical ventilation and 
ICU length of stay were predisposing factors for development 
of systemic candidiasis in this group of patients. At the time of 
diagnosis of systemic candidiasis, the patients had a mean(s.d.) 
mechanical ventilation time and ICU length of stay of 17-0(4-3) 
- and 20-5(7-1) days respectively, compared with 0-6(0-1) and 
1.7(0-9) days in the control group. Seventeen of 29 patients who 
developed systemic candidiasis died compared with none in the 
control group (P< 0-001). Systemic candidiasis developed in all 
cases during ICU stay. 

Conclusion: Systemic candidiasis is a multifactorial complica- 
tion after cardiac surgery and is associated with a high mortality 
rate. 


Sternotomy wound Infection after coronary artery 
bypass grafting 


H. Kaines, J. Kehris, A. Thanopoulos, P. Myrianthefs, 
S. Prapas, J. Kriaras, V. Kadas, A. Michalopoulos and 
S. Geroulanos 

Onassis Cardiac Surgery Center, Athens, Greece 


Background: The objective of this prospective study was to 
examine the prevalence, predisposing factors and consequences 
of sternotomy wound infection in patients undergoing 
coronary artery bypass grafting (CABG). 

Methods: All patients who developed sternotomy wound 
infection following CABG were examined prospectively. 
Preoperative, operative and immediate postoperative variables 
that were thought to interfere with this devastating complica- 
tion were analysed. Sixty consecutive patients who did not 
develop any infectious complication after CABG were used as 
controls. 

Results: Of 2952 adults who underwent CABG consecu- 
tively during a 2-5-year period 60 (2 per cent) developed 
sternotomy wound infection after operation. They were 48 
men and 12 women, of mean(s.d.) age 62-4(8-8) years. 
Univariate analysis showed that sex, history of smoking, 
repeat surgery, surgical team, operating time, duration of 
central venous catheter placement, number of inotropes 
administered, blood transfusions, use of intra-aortic 
balloon pump, reoperation, readmission to the intensive 
care unit (ICU), duration of mechanical ventilation and 
ICU length of stay were significant correlates of sternot- 
omy wound infection. Mean(s.d.) mechanical ventilation 
time and ICU and hospital length of stays were 2-3(7-2), 
5-0(10-4) and 17-6(19-0) days respectively, compared with 
0-4{0-1), 1-3(0-8) and 7-1(0-9) days respectively in the 
control group. The mortality rate was 1-7 per cent in the 
wound infection group compared with zero in the control 
group. 

Conclusion: Sternotomy wound infection is a multifactorial 
postoperative complication in patients undergoing CABG. 
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Effect of melatonin on interleukin 6 levels and 
reperfusion injury In an experimental model 


A. Baykal, E. Hamaloglu, E. Demirpence, G. Hascelik, 
K. Kilins and I. Sayek 
Unrversity of Hacettepe, School of Medicme, Ankara, Turkey 


Background: Melatonin (MLT) is a strong antioxidant and 
immune stimulant agent with modulatory effects on cytokine 
release. Its beneficial role in haemorrhagic shock was demon- 
strated previously. In this study, its effect at different time 
points on reperfusion injury and interleukin (IL) 6 levels in an 
experimental model of intestinal ischaemia—reperfusion (IIR) 
was determined. 

Methods: Swiss albino mice were divided into two groups: HR 
or sham-IJR. At 0h the superior mesenteric artery was either 
dissected or clamped. At 1h reperfusion was instituted in 
clamped animals. Each group was divided into four subgroups: 
MLT solvent (MLTS)+MLTS, MLTS+MLT (10 mg kg”), 
MLT+MLTS and MLT+MLT. These four subgroups 
represented the injections at Oh and 1h respectively. At 2h 
(after 1 h of reperfusion), blood was drawn for measurement of 
IL-6 levels and samples from standardized portions of liver, 
lung and intestines were obtained for measurement of 
malonyldialdehyde (MDA) levels. 

Results: MDA levels were significantly raised in HR groups, 
except for the MLT+MLT group, compared with the 
corresponding three sham-JIR groups in all three organs 
(P<0-05 for all). The difference was not significant for MDA 
levels ın the MLT + MLT group compared with sham-UR and 
IIR groups in any of the three organs. IR injury led to 
significantly raised IL-6 levels compared with sham-IIR. MLT 
myection did not prevent this increase in any group (all 
P<0-05). 

Conclusion: MLT may have a beneficial role in decreasing 
reperfusion injury. This effect is ime and dose dependent. In 
this model MLT did not show a modulatory effect on IL-6 


release. 


Validation of Mannheim Peritonitis Index and Peritonitis 
Index of Altona Il In two different groups of patients with 
secondary peritonitis 


K. Murat, E. Doruk, A. Hasan and S. Iskender 
Department of General Surgery, Hacettepe University, Ankara, 
Turkey 


Background: There are several scoring systems designed to 
predict death in patients with peritonius which need validation 
in different patient populations. The aim was to evaluate the 
Mannheim Peritonitis Index (MPI) and Peritonitis Index of 
Altona (PIA) I in patients with postoperative peritonitis and 
other causes of secondary peritonius. 

Methods: A total of 473 patients was analysed; 75 of them had 
postoperative peritonitis (postop. group) and the remaining 
398 had other causes of secondary peritonitis (other group). 
The patients were scored according to the MPI and PIA IL. 
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Multrvariate analysis was applied to 12 variables, including the 
scores, to find their effect on mortality rate. Sensitivity and 
specificity were calculated using different cut-off points and 
receiver—operator characteristic (ROC) curves were drawn for 
both indices. 

Results: The overall mortality rate were 18 per cent in the 
other group and 33 per cent in the postop. group (P= 0-0018). 
Higher MPI scores and lower PIA II scores were associated 
with a higher mortality rate (P<0-0001). In the postop. and 
other groups the mean MPI was 22-7 and 18-7 (P< 0-001), and 
mean PIA II was -0-06 and 0-8 (P<0-001) respectively. The 
areas under ROC curves for MPI and PIA II were 0-91 and 0-88 
in the postop. group, and 0-91 and 0.95 in the other group 
respectively. The differences between areas were not statisti- 
cally significant. The correlation coefficient for MPI versus PIA 
TI was -0-57 (P<0-0001). According to multivariate analysis 
MPI and extent and origin of peritonitis in the other group 
significantly affected mortality rate. 

Conclusion: Postoperative peritonitis results ın a higher mor- 
tality rate than other causes of secondary peritonitis. Both MPI 
and PIA II seem to be useful in both groups and have a negative 
correlation. MPI scores are higher and PIA I scores are lower in 
the postop. group, resulung in a higher mortality rate. 


Clinical decision-making analysis of fungal Infection 
risks In surgical patients 


I. Iturburu, J. Ortiz, C. Emparan, A. Apecechea, 

J. Goicoechea and J. Mendez 

Department of Surgery, University of Basque Country, Gral. 
Surgery ‘B’, Hospital de Basurto, Spain 

Background: Fungal infection is a devastating complication in 
surgical patients and is associated with an increased mortality 
rate. Whether the clinician should start fungal prophylaxis in 
the patient undergoing surgery is analysed. The aim of the 
study was to establish a clinical decision-making analysis of 
fungal prophylaxis in patients undergoing surgical procedures. 
Methods: From 1992 to 1998 an open prospective study was 
conducted concerning risk factors of infection in patients 
undergoing operation. From 7246 surgical patients, 5537 
microbiological samples were sent for culture. Among them 
218 showed fungal cultures (138 Candida albicans and 40 
Candida spp.), and 3134 bacterial cultures were isolated. All 
types of patients’ surgical risks (immune status, age, American 
Society of Anesthesiologists (ASA) status before surgery, 
surgical procedure, number of surgical procedures performed 
before infection, bacterial findings, broad-spectrum antibiotic 
therapy) were entered into a database and analysed statistically. 
x? test, relative risk (RR) and odds ratio were analysed. Only 
those results with P<0-01 were considered as significant and 
subsequently analysed for RR. RR was considered as sig- 
nificantly increased when it was found to be over 0-5. 

Results: Patients immunosuppressed (RR 0-8), aged older than 
65 years (RR 1-3), ASA IN (RR 0-8) and IV (RR 0-7), the type of 
surgery performed (RR 0-6) (emergency, neoplasm- and 
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infection-related versus scheduled non-malignancy-related 
operation), the nature of the procedure (RR 0-8) (especially 
contaminated and dirty procedures), the number of operations 
performed before the onset of fungal infection (RR 0-8) (from 
three to six) and the perioperative bacterial findings like 
polymicrobial infections (RR 1-4) were associated with an 
increased risk of fungal infection. When the patient was scored 
in order to establish the risk of fungal mfection the clinical 
decision-making test showed over 95 per cent positive findings. 
Conclusion: Patients immunosuppressed and/or older than 65 
years, undergoing emergency contaminated or dirty surgical 
procedures, should receive fungal prophylaxis if they are having 
more than two major surgical procedures and perioperative 
polymuicrobial infection has been detected. 


Effect of C-reactive protein and surfactant on the 
production of cytokines by human pulmonary 
macrophages 


J. Arias-Diaz, C. Casals, F. Valino, C. Garcia-Carreras, 
E. Vara and J. L. Balibrea 

Department of Biochemistry (F. Biology and Medicine) and Surgery 
(H. S. Carlos), UCM, Madrid, Spain 


Background: Increased levels of C-reactive protein (CRP) have 
been found in the bronchoalveolar lavage (BAL) from patients 
with adult respiratory distress syndrome. CRP inhibits 
interleukin dL) 18 and IL-1 receptor antagonist production 
by alveolar macrophages sn vitro, and it has been suggested to 
play a role in the modulation of lung inflammation. This effect 
of CRP may not be apparent in vive because CRP also has a high 
affinity for surfactant phosphatidylcholine. In this study the 
effects of acute-phase levels of CRP on cytokine production by 
human pulmonary macrophages in the presence or absence of 
surfactant were investigated. 

Methods: Heavy subtype surfactant (HSS) and alveolar and 
interstitial macrophages were obtained from multiple organ 
donor lungs by BAL and enzymatic digestion. Donors with 
either a recent history of tobacco smoking, more than 72 h on 
mechanical ventilation or any radio-logical pulmonary infil- 
trate were discounted. After 24h of preculture, purified 
macrophages were cultured for 24h in the presence or absence 
of lipopolysaccharide (LPS) (101g ml~"), LPS +y interferon 
(IFN) 100 units ml~!, CRP 125 and 250 ug ml™', surfactant 
0-5mmol I~! and combinations thereof. Protein kinase C 
(PKC) activity, and IL-1 and tumour necrosis factor (TNF) œ 
release into the medium were determined. 

Results: When used alone, both CRP and HSS inhibited 
TNF-a and IL-1 release by alveolar macrophages ın response 
to LPS and LPS + IFN (mean(s.d.) 1-95(0-09) and 5-05(0-23) pg 
per pg protein for CRP and HSS respectively versus 
9.38(0-48) pg ug”! for TNF-a; 3-44(0-17) and 4-64(0-15) versus 
8-62(0-42) pg per ug protein for IL-1; n = 6, all P< 0-01). These 
effects were even more apparent ın interstitial macrophages. 
The effect of CRP was dose dependent and, when used 
together, CRP and HSS showed an additive effect on activated 
macrophages of both ongins (alveolar macrophages: 1-40(0-13) 
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versus 9.38(0-48) peg * for TNF-a and 2.68(0. 19) versus 
8-62(0- 42) pgug for IL-l; 2-87(0-26) versus 13-98(1. 11) 
pgug? for TNF-a and 2-81(0-25) versus 7-39(0. 16) pgug? 
for IL-1; n =6, P< 0-01 forall). In contrast with that of CRP, the 
inhibitory effect of HSS was accompanied by an increase in 
cytosolic PKC concentration (51-6(2-1) versus 35-2(1-9) pmol 
permin per 10’ cells; n=6, P<0-01) and a decrease in 
membrane-bound PKC (20-6(1-2) versus 26-3(0-6) pmol 
per min per 10’ cells; n=6, P<0-05) in alveolar macrophages, 
suggesting differences in the mechanism of action between 
molecules. 

Conclusion: These results support the hypothesis that both 
CRP and surfactant play a role in downregulating the 
inflammatory cascade during sepsis-induced lung injury. 


Sepsis does not change messenger RNA levels for 
sodium—potassium adenosine 5’-triphosphatase but 
Increases the plasma membrane content in rat skeletal 
muscle 


N. Shimoda, J. Jasleen, J. Rounds, S. Ashley and D. Jacobs 
Department of Surgery, Brigham and Women’s Hospital, Boston, 
Massachusetts, USA 


Background: Skeletal muscle sodium—potassrum adenosine 5’- 
triphosphatase (ATPase) activity is increased during sepsis but 
the mechanism of this change is unknown. It was hypothesized 
that changes in enzyme activity are due to transient increases in 
enzyme content within the plasma membrane (PM) rather than 
to alterations in catalytic activity of existing enzyme molecules. 
Methods: Adult male Wistar rats were randomly assigned to 
undergo caecal ligation and puncture (CLP) or sham opera- 
tion. Gastrocnemius muscles were harvested 6, 12, 24 and 48h 
after operation, and sodium—potassium ATPase activities were 
measured fluorimetrically (2 =6 for each group). Total RNA 
was isolated from individual muscles and messenger RNA 
levels for the a1 and &2 isoforms of sodium—potassium ATPase 
were determined by Northern blot analysis. For Western blot 
analysis, samples were homogenized and subjected to differ- 
ential centrifugation to yield a crude membrane (CM) pellet. 
The final step of purification consisted of a 16-h centrifugation 
in a discontinuous sucrose gradient (25, 30 and 35 per cent w/w 
sucrose). The PM and the internal membrane (IM) were 
collected from the top of the 25 and 35 per cent sucrose 
fractions respectively, diluted and recovered by high-speed 
centrifugation. Plasma membrane marker enzyme 5’-nucleo- 
tidase activity was measured in the PM and IM. PM, IM and 
CM samples were subjected to 10 per cent sodium dodecyl 
sulphate-polyacrylamide gel electrophoresis, and immuno- 
blotting was performed using the monoclonal antibody specific 
for the a2 isoform (McB2) or the al isoform (MCK1). 

Results: No significant differences between CLP and control 
groups were noted in messenger RNA levels for the «1 and a2 
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isoforms of sodium-—potassium ATPase 24h after operation. 
The 5’-nucleotidase activity was much higher in the PM 
fraction than the IM fraction (mean(s.e.m.) 508-9(78-0) versus 
53-1(12-0) nmol min! mg”; P<0-01). Although sodium- 
potassium ATPase activity in the CLP group was significantly 
higher than that in the sham group 24h after operation 
(39-4(5-8) versus 28-9(2.6) nmol min” g™!; P< 0-05), there were 
no differences between the sham and CLP groups 6, 12 or 48h 
after operation. The PM content, but not the IM or CM 
content, of a2 and al isoforms from animals in the CLP group 
was significantly increased compared with that in controls 
(1-50(0-01) versus 1-00(0-17) (P<0-05); 1-40(0-13) versus 
1.00(0-13) (P< 0-05) respectively) 24h after CLP in gastro- 
cnemius muscle and then declined. 

Conclusion: Sepsis increases the plasma membrane content of 
sodium-potassium ATPase in skeletal muscle. 


Liver oxidative stress Induced by haemorrhage in the 
rat: protection by glutamine 


J. M. Culebras, L. Poriadkov, A. Pastor, T. Tamazashvilli, 
J. Gonzalez-Gallego and T. Popova 

Hospital de Leon and University of Leon, Leon, Spain and 
Sklyasofsky Emergency Research Centre, Moscow, Russia 


Background: Patients who have had severe haemorrhage 
frequently develop hepatic dysfunction and show decreased 
glutathione levels. Haemorrhagic shock in the rat causes 
increased cytokine production and development of liver 
oxidative stress. Glutamine has been reported to restore 
intestinal blood flow after haemorrhage and to preserve liver 
glutathione after lethal hepatic injury. The purpose of this 
study was to analyse effects of enteral glutamine administration 
on liver oxidative stress induced by haemorrhage in rats. 
Methods: Haemorrhage was induced in male Wistar rats by 
withdrawal of blood (3-5 per cent of body mass) through a 
catheter implanted in the inferior vena cava. Haemorrhagic 
animals received through a gastric catheter enteral nutrition 
(300 kcal kg!) without or with glutamine (20 g per litre of 
solution) for 5 days starting 1 h after blood withdrawal. 
Results: One hour after blood withdrawal, the liver concen- 
tration of thiobarbituric reagent acid substances (TBARS, a 
marker of oxidative stress) and the hepatic ratio of oxidized to 
reduced glutathione (GSSG/GSH) were significantly in- 
creased (57 and 210 per cent respectively) compared with 
values in control animals. Enteral administration of a nutri- 
tional formula without glutamine tended to reduce both 
TBARS concentration and GSSG/GSH ratio (P not signifi- 
cant), but values were only normalized and did not differ 
significantly from those in controls when glutamine was added. 
Conclusion: These data indicate that enteral administration of 
glutamine significantly protects against liver oxidative stress 
induced by blood loss in the rat. 
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Pseudomyxoma peritonei 


Sir 


Weare indebted to Hinson and Ambrose for their scholarly 
review (Br 7 Surg 1998; 85: 1332-9). Mucinous epithelial 
malignancy widely distributed on peritoneal surfaces may have 
many origins but when the mucinous tumour has a character- 
istic distribution and 1s accompanied by an appendiceal 
adenoma, it constitutes a distinct clinicopathological entity 
and should be referred to as the Pseudomyxoma Peritonei 
Syndrome’. 

Hinson and Ambrose state that the study of pseudomyxoma 
peritonei is limited by the small number of patients reported 
and by differing inclusion criteria. In our clinicopathological 
study we analysed 109 patients with disseminated mucinous 
tumours of appendiceal origin’. By applying strict histological 
criteria, three distinct populations were delineated with a 
statistically significant difference in survival between the 
groups. It may be a retrogressive step, therefore, to obtain an 
overall survival rate as described by the reviewers. 

Although some patients with pseudomyxoma peritonei have 
shown prolonged survival (which is occasionally longer than a 
decade) all patients eventually succumb unless extraordinary 
treatments are instituted. Although surgery with multiple 
peritonectomy procedures is technically demanding, it can 
eradicate the disease if it is combined with a perioperative 
chemotherapy wash of the peritoneal cavity. As shown in Fig. 1 
our overall 5-year survival rate of the 288 patients treated in this 
manner was 69 per cent. Complete versus incomplete surgical 
removal of adenomucinosis was the dominant prognostic 
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Fig.1 Survival of patients with Pseudomyxoma Peritonei 
Syndrome 
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feature. At 8 years, the survival rate after complete 
cytoreduction was 72 per cent, after incomplete cytoreduction 
it was 0 per cent. Mean(s.d.) follow-up in this group of patients 
was 44-0(34-7) months. 
P. H. Sugarbaker* 
B. Shmooklert 
B. M. Ronnett} 
D. Chang§ 
*Wasbmgton Cancer Institute 
t Department of Pathology 
Washington Hospital Center 
110 Irving Street North West 
Washington, DC 20010-2975 


Division of Gynecologic Pathology 
Jokns Hopkins Hospital 
Baltimore 


Maryland 


SEpistat 
Silver Spring 

Maryland 

USA 

1 Sugarbaker PH, Ronnett BM, Archer A, Averbach AM, Bland R, 
Chang D et al. Pseudomyxoma peritonei. Adv Surg 1997; 30: 
233-80. 

2 Ronnett BM, Zahn CM, Kurman RJ, Kass ME, Sugarbaker PH, 
Shmookler BM. Disseminated peritoneal adenomucinosis and 
peritoneal mucinous carcinomatosis. A clinicopathologic analysis of 
109 cases with emphasis on distinguishing pathologic features, site 
of origin, prognosis, and relauonship to ‘pseudomyxoma peritonet’. 
Am F Surg Pathol 1995; 19: 1390-1408. 


Author’s reply 


Sir 


Weare obliged to Sugarbaker et al. for ther comments 
referring to a highly-specialized service in North America. The 
Review is more indicative of the type of practice that is seen in 
the UK. It is clear from the experience of Sugarbaker et æl. that 
we can, and should, do better. Perhaps in the future referral of 
these patients to tertiary centres should be mandatory. Such 
units would require experuse ın pathology, radiology, intensive 
care and medical and surgical oncology. One of the purposes of 
publishing the document was to instigate debate concerning 
this extremely difficult condition. We are grateful to 
Sugarbaker and colleagues for describing the results that may 
be achieved using this type of referral system. 
N. S. Ambrose 
Department of Surgery 
St James's University Hospital 
Beckett Street 
Leeds LS9 TTE 
UK 
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Quality of life in patients with benign anorectal disorders 
Sir 


This article (Br 7 Surg 1998; 85: 1716-19) describes the 
application of the Gastrointestinal Quality of Life Index 
(GIQLD for patients with gastrointestinal disorders to those 
with benign anorectal conditions. The authors conclude that, 
while faecal incontinence and severe constipation may have an 
impact on quality of life, more minor conditions such as fistula 
in ano have no effect. This may be because the GIQLI asks the 
wrong questions. The original questionnaire was developed 
mostly on patients with pathology higher in the gastrointestinal 
tract such as peptic ulceration. The responsiveness was assessed 
using laparoscopic cholecystectomy for gallstone disease, not a 
benign anorectal disorder. This weakens their conclusion that 
patients with some anorectal conditions have no reduction in 
quality of life. A better approach would have been to develop 
and validate a questionnaire specific to patients with benign 
anorectal disorders' rather than expecting one questionnaire to 
be sufficiently responsive to the whole spectrum of gastro- 
intestinal conditions. Then the new disease-specific 
questionnaire should be used in association with a generic 
questionnaire such as the SF367”. The GIQLI is a 36-item 
questionnaire most of which are irrelevant to a patient with 
anorectal conditions. 

The numbers of patients was too small to apply the average 
scores in this article to any future patient groups. The SF36 was 
given to 7000 patients before ‘normal’ scores for age- and sex- 
matched groups were published for comparisons between 
patient groups. 

M. Guest 
J.J. Smith 
` A. H. Davies 
Imperial College of Science, Technology and Medicine 
Charing Cross Hospital 
Fulbam Palace Road 
London W6 8RF 
UK 
1 Streiner GL, Norman DR. Health Measurement Scales: A Practical 
Guide to therr Development and Use. Oxford: Oxford University Press, 
1990. 
2 Garratt AM, Ruta DA, Abdalla MI, Buckingham KG, Russell IT. 
The SF-36 health survey questionnaire. an outcome measure 
suitable for routine use within the NHS? BM# 1993; 306: 1440-4. 


Authors’ reply 


Sir 


Thank you for the opportunity to reply. We are fully aware of 
the fact that the GIQLT is not a tool to investigate quality of life 
(QOL) specifically and only in patients with benign anorectal 
disorders. The GIQLI has been developed by Eypasch et al.’ as 
a system-specific instrument with the aim of measuring QOL 
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in all patients with gastroitestinal disease of the upper and 
lower tract as well as benign and malignant entities. As a 
consequence the GIQLI cannot provide an in-depth analysis of 
each gastrointestinal disease or subgroup of patients. On the 
other hand this 1s also the main strength of this questionnaire as 
it allows comparison between different gastrointestinal 
disorders. This is an ongoing proyect at our institution. We 
think this is the only validated questionnaire also covering 
benign anorectal diseases. In contrast to Guest et al. we are of 
the opinion that the GIQLI does provide valuable information 
on QOL aspects in patients with anorectal disorders. As has 
been reported in our study, patients with a variety of minor 
conditions (1.e. mild constipation, skin tags, descending 
perineum syndrome, fissures, etc.) also have a poorer QOL 
compared with controls. We agree with Guest et al. that a more 
specific instrument would most likely yield more detailed 
information about the health status of these patients. The 
primary objective of the study, however, was to evaluate the 
GIQLI and establish baseline values in this subgroup of 
patients. 
M. Sailer 
D. Bussen 
E. S. Debus 
K.-H. Fuchs 
A. Thiede 
Department of Surgery 
Unversity Hospital Wurzburg 
Josef-Schneider-Strasse 2 
D-79080 Wurzburg 
Germany 
Eypasch £, Williams JI, Wood-Dauphinee S, Ure BM, Schmulling 
C, Neugebauer E, Troidli H. Gastrointestinal quality of life index. 
development, validation and application of a new instrument. Br 7 
Surg 1995, 82: 216-22. 
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Anomalous pancreaticobiliary junction without congenital 
choledochal cyst 


Sr 


We read the article by Sugiyama and Atomi (Br F Surg 1998; 85: 
911-16) and would like to make comment. Although the 
anomalous pancreaticobiliary junction (APB)) is present in the 
majority of patients with choledochal cysts, ıt is increasingly 
being recognized in patients without cystic dilatation of the bile 
ducts with an increased risk of gallbladder malignancy’. One of 
us recently described such a young patient”. We agree that 
repeated episodes of pancreautis, gallbladder mucosal 
thickening and absence of gallstones in young female patients 
should make biliary tract imaging mandatory but do not agree 
with the recommendation for a prophylactic cholecystectomy 
alone if an APBJ is discovered in a non-dilated system. 
Cholecystectomy removes only one site of possible malignancy 
but leaves behind the possible cause of this mucosal change, 
which is free reflux of pancreatic enzymes resulting from the 
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APBJ. Japanese data have revealed that the incidence of bile 
duct malignancy in cystic and non-dilated ducts is similar’ and 
this is further supported by the remarkably high K-ras mutation 
rate in non-dilated bile duct epithelium. The tumour 
suppressor gene p53 1s also overexpressed in norma! biliary 
epithelium in patients with APBJ, indicating unstable mucosa 
and cell cycle acceleration i in the ongoing process of 
carcinogenesis*. Funabaki et a/.* recommended resection of the 
extrahepatic bile duct and a cholecystectomy to make the 
procedure truly prophylactic. This seems logical because 
division of the bile duct would eliminate the reflux of the 
pancreatic enzymes into the biliary tract and halt ongoing 
carcinogenesis. Chijiiwa et al.° followed 13 patients for up to 16 
years after hepaticojejunostomy with no reported malignancy. 
The authors, however, followed their patients for a mean of 4-7 
years with no malignancy after cholecystectomy alone, but the 
study requires a longer follow-up. 
T. F. Toufeeg Khan 
D. M. Manas* 
Department of Surgery 
Faculty of Medicine and Health Science 
Unversity of Sarawak 
94 300 Kota Samaraban 
Malaysia 


“Drviston of Liver Transplantation 
Freeman Hospital 

Newcastle upon Tyne NE7 7DN 
UK 


1 Yamauchi S, Koga A, Matsumoto S, Tanaka M, Nakayama F 
Anomalous junction of the pancreaticobiliary duct without 
congenital choledochal cyst: a possible risk factor for gallbladder 
cancer. Am } Gastroenterol 1987; 82: 20-4. 
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2 Toufeeq Khan TF, Hayat FZ, Muniandy S. Anomalcus pancreatico- 
bihary junction, a non-dilated biliary system and gallbladder 
carcinoma. Singapore Med F 1998; 39: 25-6. 

3 Japanese Study Group on Pancreaticobuliary Malyunction: Sum of 
Registered Cases of 1994. Proceedmgs of the Annual Meeting of 
FSPBM 1996; 19: 89-102. “a 

4 Funabalks T, Matsubara T, Ochiai M, Marugamı Y, Sakurai Y, 
Hasegawa S, Imazu H. Surgical strategy for patients with 
pancreaticobiliary maljunction without choledochal dilatation. Keio 
J Med 1997; 46. 169-72. 

5 Chijirwa K, Komura M, Kameoka N, Postoperative follow up of 
patients with type IV A choledochal cysts after excision of 
extrahepatic cyst. 7 Am Coll Surg 1994; 179: 641-5. 


Association between breast and colorectal cancers 


Str 


Professor Irving Taylor makes a good case for surgeons who 
are able to care for patients with both colorectal and breast 
cancers but laments the lack of the subspecialty of 
‘colomastology’ (Br 7 Surg 1999; 86: 140). He need not 
worry. There is a specialty whose practitioners are trained 
to carry out the management of such patients. Its name ıs 
general surgery. 
J. Black 
Worcester Royal Infirmary 
Newtown Road 
Worcester WRS LHN 
UK 
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Book reviews 


Applied Surgical Anatomy — A Guide for the Surgical 
Trainee 
M. A. Glasby, W. F. Owen and F. Kristrnundsdottir (eds) 


" 252 x 192 mm Pp. 299 Illustrated 1998 
Oxford, Butterworth-Heinemann £49 50 


This is a disappointing book although the sentiments expressed 
about the teaching of anatomy and the importance of basic 
science for surgical trainees cannot be disputed. Regrettably, 
this particular text does not fill an obvious gap in the market. 

Anatomy is seen by many as a very grey subject and the initial 
impression of this book does nothing to relieve those 
sentiments. The diagrams are all in black and white and are of 
very variable quality; some are frankly confusing and even the 
more helpful ones could be improved. The general pattern of 
the chapters is satisfactory, however in some there is a section 
on applied anatomy and in others similar information is given 
under sections labelled surgical exposure. Little use is made of 
radiological aids, specifically computed tomography and 
magnetic resonance imaging, and the radiographs used are not 
particularly well displayed within the text. There are several 
areas with serious omissions. For example, although the 
functional anatomy of the liver is mentioned there is no 
illustration of where the various segments are found. Given the 
current interest and increase«in hepatic surgery such an 
illustration is obligatory. The text is very discursive. There are 
several areas of applied anatomy which are extremely valuable, 
butin other sections anomalies that are so rare thatan mcidence 
cannot be given are included and do not add a great deal to 
overall understanding. There is no doubt that applied anatomy 
is essential; the frustration about this particular text is that, in 
principle, the concept appears to be correct but that a lack of 
uniformity between the chapters and poor illustrations have 
not allowed the principle to be applied in practice. 


J. A. R. Smith 

Northern General Hospital 
Herries Road 

Sheffield S5 TAU 

UK 
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A Guide to Laparoscopic Surgery 


A, Naymaldzm and P. Guillou 
233 x 154mm Pp 169 Illustrated 1998 Oxford 
Blackwell Science £24 95 


Initially on receiving this book to review I thought ‘Oh no, not 
another laparoscopic pot boiler dealing with general laparo- 
scopic principles?’. However, as I read on I was pleasantly 
surprised to find that it had a wealth of distilled information 
presented in a clear manner. It 1s primarily aimed at surgical 
trainees and will be of great value to those basic and higher 
surgical trainees who want to get a start in laparoscopic surgery. 
It is copiously illustrated with clear diagrams. The book is in 
four sections, the first three dealing with generic aspects of 
laparoscopy and the final section being a brief overview of most 
accepted laparoscopic procedures. Naturally there are some 
minor omissions which would be expected in such a rapidly 
advancing field, for example there ıs no mention of camera 
irrigators, the Nathanson liver retractor, the availability of 
short cannulas for laparoscopic hernia repair or laparoscopic 
gastric banding. The method of intracorporeal knot-tying 
technique is not, in the reviewer’s opinion, the best technique. 
Despite some formatting problems of this first edition I found 
this little volume to be quite remarkably comprehensive; 1t 
probably represents the best value for money currently 
available for anyone starting out in laparoscopic surgery. The 
authors have been very successful in meeting their objective 
and, as a result, this text should find a place on the bookshelf of 
all general surgical trainees. 


J N. Baxter 
Morriston Hospital 
Swansea SA2 8DD 
UK 
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Randomized trials 


Wily C, Steinbronn S, Sterk J, Gerngross H, Schwarz W. 
Drainage systems in thyroid surgery: a randomised trial of 
passive and suction drainage. Eur 7 Surg 1998; 164: 935-40. 
Median volume of discharge was higher in vacuum drains (115 versus 
34 mi, P<0 01) in this study of 80 patients, but there was no reduction in the 
haematoma rate 


Kelsen DP, Ginsberg R, Pajak TF, Sheahan DG, Gunderson L, 
Mortimer J et al. Chemotherapy followed by surgery compared 
with surgery alone for localised esophageal carcinoma. NEF Med 
1998; 339: 1979-84. 

Some 440 patients were included, 213 had preoperative cisplatin and 
fluorouracil. After median follow-up of 55 4 months, there was no significant 
differance in survival rates (median 14 9 months after chemotherapy versus 
16 1 months in controls). 


Hanisch EW, Encke A, Naujoks F, Windolf J. A randomised 
double blind trial for stress ulcer prophylaxis shows no evidence 
of increased pneumonia. Am 7 Surg 1998; 176: 453-7. 

A total of 158 ITU patents were randomized mto three groups The 
Pneumonia rate was similar: ten of 57 given placebo, 14 of 44 given 
plranzepine and 12 of 57 given ranttidine. 


Tartter PI, Mohandas K, Azar P, Endres J, Kaplan J, Spivack M. 
Randomused trial comparing packed red cell blood transfusion 
with and without leucocyte depletion for gastrointestinal 
surgery. Am 7 Surg 1998; 176: 462-6. 

Some 221 patients having elective gastrointestnal surgery were nctuded: 
59 required blood transfusion Patients who received leucocyte depleted 
blood had reduced hospital stay (12 versus 18 days), reduced infection rate 
(16 versus 44 per cent) and reduced hospital costs 


Khoury N. A randomised prospective controlled trial of laparo- 
scopic extraperitoneal hernia repair and mesh plug hernioplasty:a 
study of 315 cases. 7 Laparoendose Adv Surg Tech A 1998; 8:367—72. 
The duration of operation was similar in the 292 patients included. The 
recurrence rate was 2 5 per cent for laparoscopic and 3 per cent for mesh 
plug repair No mayor complications occurred but minor complications were 
more frequent after mesh plug repaur (23 versus 13 per cant) Analgesic 
consumption and convalescence was less after laparoscopic repair. 


Milsom JW, Smith DL, Corman ML, Howerton RA, Yellin AF, 
Luke DR. Double blind comparison of single dose alatrofloxacin 
and cefotetan as prophylaxis of infection following elective 
colorectal surgery. Am 7 Surg 1999; 176(Suppl 6A): 46S—62S. 
Although 492 patients were randomized, only 317 were evaluated. Infection 
rates were similar (21 per cent after alatrofioxacin and 18 per cant after 
cefotetan) Safety profiles were similar. 


Donahue PE, Smith DL, Yellin AE, Mintz SJ, Bur F, Luke DR. 
Trovafloxacin in the treatment of intra-abdominal infections: 
results of a double blind multicenter comparison with 
imipenem/cilastatin. Am 7 Surg 1999; 176{Suppl 6A): 53S—61S. 
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Some 312 patlen*s who had surgery for intra-abdommal sepsis were 
included The two regimens started intravenously and concluded with oral 
antibiotic therapy for up to 2 weeks They were similarly effective (83 per 
cent alatrofloxacin and 84 per cent mipenenvcilastatin) 


Bresadola F, Pasqualucci A, Donin: A, Chiarandim P, Anania G, 
Terrosu G et 4. Elective transumbilical compared with 
standard laparoscopic cholecystectomy. Eur Surg 1999; 165: 
29-34. 

In 90 operations, the standard four-port procedure was compared with a 
transumbilical two-port technique In 57 evaluable patients, there were no 
complications o7 conversions, but patents who had the transumbilical 
technique had significantly less postoperative pain 


Danielsson P, Isacson S, Hansen MV. Randomized study of 
Lichtenstein compared with Shouldice inguinal hernia repair by 
surgeons in training. Eur 7 Surg 1999; 165: 49-53. 
in 178 patents, duration of operation and complicaton rates were similar 
Mash repair by trainees resulted in less sick leave (18 versus 24 days, 
P<0-05) and fawer recurrences (0 versus 9, P< 0-01). 


Veenstra DL, Saint S, Saha S, Lumley T, Sullivan SD. Efficacy of 
antiseptic unpregnated central venous catheters ın preventing 
catheter-related blood stream infection: a meta-analysis. JAMA 
1999; 281: 261-7. 

Twelve randomized tnals of 2611 catheters were included Antibiotic 
impregnaton by chiorhexkine and silver sulphadiazine reduced the rate 
of catheter cclonization (odds ratio 0-44) and biood stream infectron 
(0-58) 


Knoepp LF, Thomae KR. Prospective randomized evaluation of 
early removal of nasogastric tubes in postceliotomy trauma 
patients. A Surg 1999; 65: 52-4. 

In the 177 petients studied, the overall failure rate was 5-1 per cent after 


early nasogesinc tube removal compared with 4-1 per cant when removal 
was determined on clinical grounds s 


Schwenk W, Bohm B, Witt C, Junghans T, Grundle K, Muller JM. 
Pulmonary functon following laparoscopic or conventional 
colorectal resection: a randomized controlled evaluation. Arch 
Surg 1999; 134: 6-12. 

Sixty panents were randomized, pulmonary function was less affected by 


laparoscopic resection and recovered quicker. Two patients developed 
pneumonia after conventional resection compared with none after 


laparoscopy. 


The British Journal of Surgery website can be found at 
www.bjs.co.uk. In addition to details of current and previous 


articles featured in Scientific Surgery, the website contains details 


of the Edicorial Team and Board, instructions to prospective 
authors, licks to other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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Instruction to authors 


The Britsh Journal of Surgery publishes original articles, reviews and 
leading articles all of which are submutted to peer review. 


An article is reviewed for publication assuming that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, m press, or submitted for consideration elsewhere) that 
relate to the same subject. It ıs essential that you submit any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap. Indicate on the title page 
whether the paper is based on a previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
Journal unless rights are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, The British Journal of Surgery, Blackwell Science Ltd, 25 
John Street, London WCIN 2BL, UK. Telephone: 0171 404 1831; 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address. 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose m the covering letter any potential or actual 
personal, political or financial interest you may have in the material, 
information or techniques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potenual conflicts of interest. The decision to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author ts responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents, The Journal accepts the cnteria for authorship 
proposed in the Brrtzsh Medical Journal (BMF 1994; 308. 39-42). If a 
paper has more than six authors you should justify the clusion of all 
names. Results of multicentre studies should be reported under the 
name of the organizing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995; 345: 668). 


Disks 

Following final approval of articles you must submit the accepted 
version on disk. IBM-compatble disks would be preferred. An accurate 
hard copy must accompany each disk, together with details of the 
type of computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in native format or WMF if created in Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that it may 
not be possible to modify them. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not nor- 
mally be returned. 


Ethics 


Material relating to human investigation and animal experiments 
must comply with and be approved by local ethics commuttees. It 
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must conform to standards currently applied in the country of origin 
The Journal reserves the right not to publish an article on the 
grounds that appropriate ethical or experimental standards have not 
been reached. Wnitten consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might idennfy an individual Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The British Journal of Surgery subscribes to the policy of umform 
requirements for manuscripts which facilitates resubmussion of papers 
to journals without extensive recasting. Authors are advised to consult 
the New England Journal of Medicine (N Engl F Med 1997; 336. 309- 
15), or obtain Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals’ from The Editor, British Medical Journal, BMA. 
House, Tavistock Square, London WC1H 9JR, UK (cost £2-95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer. 
Generic names should normally be used. 


Onginal articles should normally be in the format of introduction, 
patients and methods, results and discussion. Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussion in particular should be clear and concise 
and limited to matters ansing directly from the results. Avoid 
discursive speculation. Randomized clinical trials should be clearly 
identified as such ın the title and abstract. 


Reviews 


The Editorial Board of The British Journal of Surgery encourages 
submussion of review articles on topics of interest. Any topic will be 
considered, but priority will be given to those addressing a major 
current problem. The author of each accepted review will receive an 
honorarium. Potential authors are advised to contact Mr J. A. Mune, 
University Department of Surgery, The Royal Infirmary, Edinburgh 
EH3 9YW, UK. 


Leading articles 

The Editors commission leading articles that are 600-900 words in 
length and address controversial topics of current interest. They should 
be supported by no more than ten key references. Submissions may be 
subjected to external review and assessment by the Editorial Board 
before acceptance. The Editors retain the nght to alter style and shorten 
material for publication. An honorarium is payable on publication. 


Correspondence 


The Editors welcome topical correspondence. Letters should not 
exceed 250 words and should be typed double-spaced. 
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Typescripts 

Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
x 297 mm) with double spacing and 4cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the ttle page give: (1) the ttle of the article; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attributed; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support; 
and (6) the category in which the manuscript 1s being submitted 
(original article. review, etc). 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study, ice. 
randomized controlled tral, retrospective review, experimental study, 
etc. Results: state the main findings including important numerical 
values. Conclusion state the main conclusions but controversial or 
unexpected observations may be highlighted. 


Tables and illustrations 


Submit four copies of all illustrations and tables. Type each table ona 
separate page with a brief utle. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies. Submit 
radiographs, photomicrographs, etc unmounted in the form of glossy 
prints, original transparencies or negatives. Ilustrations in colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustration on the reverse side giving its number (to correspond with 
its reference in the text) and the name(s) of the author(s), indicate the 
top of the ulustration. Include a measure of magnification of 
photomicrographs. Include explanatons of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustration 
reproduced from a published work must grve the original source in 
fuli. You must obtain permission from the original author and the 
publisher before submussion. 


Abbreviations 


Use abbreviations spermgly. Terms that are mentioned frequently 
may be abbreviated but only if this does not impair comprehension. 
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Abbreviations must be used consistently and must be defined on first 
use. 


Numbers and units 


Use the decimal point, not a comma, for example 5-7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI units (International System of Units) except for the 
measurement of blood pressure (mmHg). 


Statistics 


For detailed guidance on the handling of statistical material consult 
Br F Surg 1991; 78- 782-4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the interpretation of results. 


Design 
Set out clearly the objectives of the study, identify the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomized controlled studies may 
wish to consider the CONSORT statement (JAMA 1996; 276. 
637-9). 


Presentation 


Whenever possible use graphical presentation to illustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly disunguished and presented in parentheses after the 
mean values. : 


Analysis 

Clearly describe methods used for each analysis. Methods not in 
common usage should be referenced. Report results of statistical tests 
by staung the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to two 
decimal places, especially when the result is not significant. The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values 


Interpretation 


Take great care in your interpretanons. Do not place undue emphasis 
on secondary analyses. 


References 


Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts). Reference to abstracts and personal 
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Leading article 


The sportsman’s groin 
D. A. D. Macleod and W. W. Gibbon* 


St John’s Hospital, Livingston EH54 8AT and “Leeds General Infirmary, Leeds LS1 3EX, UK 


Groin pain in sportsmen presents a diagnostic challenge. A 
confusion of terms has been used to describe a series of 
incteasingly clearly defined pathologies resulting from 
overuse and shearing injuries. Common causes of groin 
pain include’: (1) adductor or rectus abdominus muscu- 
lotendinous strains or tendoperiosteal enthesopathies; (2) 
osteitis pubis with extrusion of the fibrocartilaginous disc 
and degeneration of adjacent bony margins; (3) disruption 
of the inguinal canal with tearing of the superficial ring and 
thinning of the posterior wall of the canal (sometimes 
described as ‘footballer’s hernia’); and (4) entrapment 
affecting the ilioinguinal, genitofemoral and obturator 
nerves. 

Pathology in the lumbosacral spine or sacroiliac and hip 
joints may also present with groin pain, as may stress 
fractures of the pubic ramus and neck of the femur. Pain can 
be referred to the groin from pelvic or perineal organs such 
as the prostate. 

Diagnosis is based on a careful history and examination. 
Onset of groin pain is commonly insidious and the 
sportsman may achieve only 70 per cent of his normal 
training or playing potential. Despite several weeks’ rest, 
players find that their symptoms generally recur on 
resuming training. An athlete or player with injury to the 
adductor or rectus muscles can usually pinpoint the source 
of the pain, whereas inguinal canal disruption and osteitis 
pubis give rise to more diffuse symptoms affecting the lower 
abdominal wall, inguinal region and perineum. Entrapment 
syndromes cause pain in the distribution of the relevant 
nerve. 

Examination must assess general and local factors, 
including the gait. Inspection of the hip joints, pelvic girdle 
and lumbar spine will usually confirm a reduced range of 
movement, particularly in the dominant hip. Local exam- 
ination of the groin should identify all anatomical 
structures, with particular emphasis on the inguinal canal 
(which is best examined with the patient supine and the hip 
joint slightly flexed and externally rotated). The examining 
fifth finger should be inserted carefully through the neck of 
the scrotum into the superficial ring of the inguinal canal 
and turned laterally. The player should undertake a half‘sit- 
up’ and cough while the doctor clearly identifies the upper 
and lower margins of the superficial ring, as well as 
palpating the posterior wall of the inguinal canal. An 
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enlarged, tender ring and pain posteriorly are characteristic 
of inguinal canal disruption. 

It has become increasingly clear which investigations give 
the best return when assessing the sportsmen’s groin. 
Radiographs of the symphysis pubis (with the patient 
standing on one leg), the lumbar spine, pelvis and hip joints 
give variable returns as does herniography, which attempts 
to delineate an occult direct or indirect inguinal hernia’. A 
positive bone scan will confirm osteitis pubis or a stress 
fracture as the source of symptoms. Dynamic ultrasono- 
graphy and magnetic resonance imaging (MRI) are operator 
dependent but are increasingly able to delineate the soft 
tissues in the groin. Ultrasonography can identify entheseal 
injury to the rectus abdominis and adductor muscles, and 
assess deficiences in the posterior wall of the inguinal canal 
by defining its diameter during a Valsalva manoeuvre®. MRI 
can detect soft tissue, symphyseal and pelvic girdle changes 
as well as highlighting the functional interdependence of 
the rectus abdominus, adductor and inguinal canal muscle 
groups at their insertions to the pubis’. MRI has demon- 
strated shearing injuries of these muscle groups to their 
pubic attachment in conjunction with thinning of the 
transversalis fascia in the inguinal canal®. This combination 
has been described as a ‘prehernia complex’ or ‘footballer’s 
hernia’. Nerve entrapment syndromes may be diagnosed by 
injecting local anaesthetic to abolish pain, with electro- 
myographic studies to identify muscle weakness and 
impaired conduction’. 

Management of the different conditions causing sports- 
men’s groin pain includes balanced muscle strengthening 
and stretching exercises, in conjunction with improvement 
of flexibility in the lumbar spine and hip joints and 
stabilization of the pelvis. Any abnormality identified on 
gait analysis should be corrected appropriately. A sport- 
men’s training programme should be reviewed to minimize 
any form of repetitive strain that may aggravate shearing 
stresses across the pelvis. An appropriate balance must be 
achieved between work rate and the structured rest built 
into the training programme. 

Musculotendinous tears and enthesopathies of the 
adductor and rectus muscle groups can be managed 
conservatively with the help of physiotherapy. An injection 
of local anaesthetic with corticosteroid may be useful, but 
some athletes with long-standing juries occasionally 
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require adductor tendon release. Osteitis pubis is the most 
difficult of these conditions to treat; conservative measures 
are most likely to be successful. There are reports in the 
literature that injection of local anaesthetic with a 
corticosteroid into the symphysis eases discomfort and aids 
recovery’. Those who have disruption of the inguinal canal 
will require surgery to repair the defect, and this may be 
done as an open or laparoscopic procedure. Many 
‘prehernia complexes’ are bilateral, reflecting the nature 
of the biomechanical shearing forces affecting the pelvis, 
and this may give a potential advantage to laparoscopic 
surgery". Entrapment syndromes are treated surgically by 
decompressing the relevant nerve’. 

After operation the sportsman requires a rehabilitation 
programme to regain fitness and skill. There is always 
pressure to allow the professional athlete or player back to 
‘work’ as soon as possible but this should be resisted until he 
is entirely symptom free, fully fit, has regained the expected 
skills and all causative factors have been eliminated. 
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The missing mammographic abnormality 


On completion ‘of a diagnostic stereotactic localization excision 
biopsy and check specrmen radiograph, no abnormality to correlate 
with a preoperatrve mammogram is found. How should this 
clinical problem be handled? Mr M. 7. Kerin and Professor 7. R. T. 
Monson of the University of Hull reply. 


The widespread implementation of breast screening has led 
to surgical intervention in an increasing number of patients 
with impalpable breast abnormalities. Despite the best 
efforts of radiologists, cytologists and pathologists, a 
preoperative diagnosis of cancer is not always attainable in 
patients with radiologically malignant or suspicious masses 


` or microcaleification. This places ah onus on the surgeon to 


remove the minimum amount.of breast tissue required for 
diagnosis, including the mammographic abnormality, in 
the resected specimen. The difficulty in achieving this is 
demonstrated by statistics from the UK National Breast 
Screening Programme, which over the last year showed that 
2015 of the 4456 women having an open diagnostic breast 
biopsy for 4 screen-detected lesion had a benign abnorm- 
ality, and that half of these patients had more than 20 g of 
tissue removed’. Indeed, removal of more than 100g of 
breast tissue was sometimes necessary to reach a benign 
diagnosis. The fact that such a large biopsy was necessary 
suggests that the technique used to ently the abnormality 
was not always satisfactory. 

Several techniques of Paneer phie mark-up have been 
described. These include dye injection, wire mark-up under 
stereotaxis, and ultrasonography with radiolabelled colloid 
injection; as might be anticipated in the face of numerous 
options, no system is perfect. The one in most common 
usage, and that favoured by the authors, is a wire marker 
inserted in the breast under ultrasonographic or mammo- 
graphic stereotaxis in the radiology suite. The patient is 
thereafter transferred to the operating theatre and the 
abnormality excised with a minimum of surrounding breast 
tissue. Nevertheless, despite this careful process, the spectre 
ofa surgeon finding that the excised tissue does not contain 
the mammographic abnormality and wondering what to do 
next is not nearly as unusual as might be expected. 

Efficient performance of wire marker biopsy involves 
multidisciplinary team working and, especially, coordina- 
tion between breast surgeon and radiologist. The wire tip 
must be placed close to the lesion under appraisal. 
Following its placement in the radiology department, two 
mammographic views should be obtained (usually lateral 
and craniocaudal) to confirm the position of the wire 
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relative to the mammographic abnormality in two planes. 

Following excision, the specimen mammogram is crucial. It 

must be appropriately exposed; in the case of mammo- 

graphic masses or densities an obvious reason for suspecting 
that the lesion has been missed is inappropriate under- 
exposure, which makes interpretation difficult. If the first 

specimen mammogram fails to show the abnormality, a 

second one at right angles may be helpful. Microcalcifica- 

tion is more easily seen than architectural distortion, even in 
specimen mammograms, and in this situation it should be 
obvious to the surgeon whether the lesion is present or not. 

The important concept, however, is prevention of the failed 

biopsy by the following careful steps. 

1 Ensure that wire placementis accurate and that the wire is 

fixed in position. The wires used should have a hook ora 

cross on the end to prevent displacement. 

Check the site of the underlying abnormality and place 

the skin incision so that it allows maximum exposure of 

the site. This may often involve placing the incision at a 

remote point in the breast from the site of entry of the 

marker wire. 

Run a strong guard over the wire to the appropriate 

length. This is often very useful as it allows palpation of 

the wire tip before placing the incision. 

4 Take care to ensure that the wire is not displaced during 
operation. 

5 Discuss the issues with the screening radiologist to ensure 
that appropriate mformation is shared and the specimen 
radiograph is being interpreted correctly. 

If failure occurs despite these measures and the radiologist 

agrees that the lesion has been missed, the surgeon and 

radiologist must revert to the original mammograms and 
specimen mammograms. It may be possible to establish 
landmarks to identify where the abnormality lies in relation 
to the biopsy cavity. Unfortunately, peroperative ultra- 
sonography or mammography is of little use. While 
techniques for removing more tssue to include the 
mammographic abnormality have been described, the 
excision of large amounts of benign breast tissue cannot 
be condoned. Several studies have confirmed that closure of 
the wound with repeat mammography 3 months later 
followed by repeat wire marker biopsy is an appropriate 
fall-back position. However, this should be necessary only 
in exceptional circumstances. 

Surgical wire marker biopsy (i.e. blind excision of an 
impalpable abnormality guided by a wire placed percuta- 
neously) 1s not a very satisfactory procedure. An emerging 
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technique that the authors believe will supersede it is image- 
guided or stereotactic surgery. This is already used by 
radiologists to perform core biopsy or fine-needle aspira- 
tion in upright mammographic units, and the development 
of prone table technology and disposable devices, allowing 
the stereotactic excision of cylinders of breast tissue of up to 
2 cm in diameter, has led recently to image-guided breast 
biopsy by surgeons and radiologists as a combined 
procedure. This has several advantages over wire-guided 
biopsy in that it is based on an image, can be done under 
local anaesthesia, and excises less tissue more precisely (with 
potential cosmetic benefit)’. In addition, digital imaging 
facilitates the transmission of mammograms between units, 
permitting areas of interest to be discussed fully in an 
atmosphere of multicentre cooperation. Postexcision 
images can be obtained in real time to confirm removal of 
the appropriate lesion. In the future, it is likely that 
refinement in these techniques will make standard wire 
mark-up for diagnostic purposes redundant, although the 
older procedure may still be appropriate in patients with a 
diagnosis of breast cancer. 

In conclusion, while the difficulties in performing a 
mimmally invasive blind breast biopsy should not be 
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underestimated, application of the appropriate steps helps 
to achieve a satisfactory outcome. In the future it is likely 
that image-gvided surgery will go some way towards 
eliminating what can be a worrying clinical dilemma. 


M. J. Kerin 
J. R. T. Monson 
Academic Surgical Unit 
Unrversity of Hull 
Castle Hill Hospital 
Hull HU16 57Q 
UK 
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Modern management of pulmonary embolism 


N. R M. Tai, A. S. Atwal and G. Hamilton 


University Department of Surgery, Royal Free Hospital, Pond Street, London NW3 2QG, UK 


Correspondence to Mr G Hamilton 


Background: Pulmonary embolism is a significant cause of morbidity and death after operation. The 
introduction of new technologies in the diagnosis, and thrombolysis in the treatment, of pulmonary 
embolism has led to a need to reappraise the management of this condition. 

Methods: This review encompasses a comprehensive discussion of diagnostic modalities and thera- 
peutic strategies used in the current management of pulmonary embolism. Relevant papers on the 
diagnosis and treatment of pulmonary embolism were identified from a Medline search for the period 
1967-1998. Additional papers were derived from the reference lists of retrieved articles. Articles 
presenting prospectively gathered data have been referenced preferentially. 

Results and conclusion: Algorithms for the diagnosis and treatment of pulmonary embolism are 


presented. 


Paper accepted 9 March 1999 


Introduction 


Despite the proven benefits of mechanical and pharmaco- 
logical modes of prophylaxis, pulmonary embolism (PE) 
remains a prevalent condition in general surgical patients. It 
accounts for 3 per cent of surgical inpatient deaths’, and was 
found in 24 per cent of 5477 surgical patients in an autopsy 
series’. Untreated, clinically apparent PE has a 30 per cent 
hospital mortality rate, whereas mortality rates for treated 
patients have been reported at 2 per cent’. Early diagnosis 
and prompt, effective management of this condition 
presents a considerable clinical challenge to surgeons. This 
review provides an overview of diagnostic methods and 
treatment strategies used in the modern management of 
PE, with particular emphasis on the role of thrombolysis in 
patients with established emboli. 


Methods 


A Medline search was conducted for the period 1967-1998 
using the textwords ‘pulmonary’, ‘embolism’, ‘diagnosis’ and 
‘treatment’. In addition, a search using specificinvestigations 
and treatments as textwords was also conducted. Further 
relevant articles were obtained from the reference lists of 
previously retrieved papers. The section on thrombolysis 
includes a summary of all prospective, randomized, con- 
trolled clinical trials on the use of thrombolytic agents in the 
treatment of PE. Throughout the review, articles presenting 
or reviewing prospectively gathered data have been refer- 
enced preferentially. 
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Clinical features 


The clinical features of PE are frequently vague, non- 
specific and variable in severity. Unexplained dyspnoea of 
rapid onset and pleuritic chest pain are among the most 
common presenting symptoms’. Haemoptysis may be 
present, indicating pulmonary haemorrhage or infarction. 
A past history of PE or deep venous thrombosis (DVT) 
exists in 30 per cent of cases’. 

On examination, the patient may have a low-grade fever, 
cyanosis, tachycardia, tachypnoea, neck vein distension and 
hypotension. Auscultation may reveal an accentuated 
pulmonary second sound or pleural rub. The degree of 
respiratory compromise and circulatory failure depends on 
the size of the embolus and the patient’s pre-existing 
cardiopulmonary reserve, with massive PE presenting as 
shock or cardiac arrest. Patients may rarely present with 
abdominal signs®. Lower limb DVT, responsible for over 
90 per cent of pulmonary emboli, is clinically apparent in 
only 10 per cent of patients’. 

PE may frequently be silent, without symptoms or signs. 
Nielsen etal., using radioisotope ventilation/perfusion 
(V/Q) lung scanning, reported silent PE in 43 of 87 patients 
with venographically proven DVT. 


Investigation 
Basic tests that should be performed on all patients suspected 


of PE include measurement of arterial blood gases, electro- 
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cardiography and chest radiography. These tests may 
support the diagnosis; importantly, they will also help to 
exclude alternative diagnoses. However, they are poor at 
diagnosing PE specifically. Specific investigations aimed at 
supporting or refuting a diagnosis of PE include V/Q lung 
scanning, pulmonary angiography, echocardiography, 
spiral computed tomography (CT) and magnetic resonance 
imaging (MRI). Additionally, one may infer the presence 
of PE in a suspect patient by confirming the presence of 
DVT via compression or colour flow Doppler ultrasono- 
graphy, impedance plethysmography, ascending contrast 
venography or radioisotope studies. 


Arterial blood gases 


Typical abnormalities of arterial blood gases in PE are 
hypoxia, hypocarbia and a high alveolar-arterial oxygen 
gradient. However, by itself blood gas estimation is of 
limited value in the diagnosis of PE. Stein and colleagues’, 
in a series of 768 patients recruited for the Prospective 
Investigation of Pulmonary Embolism Diagnosis(PIOPED) 
study, reported that 38 per cent of patients without previous 
cardiopulmonary disease and normal gases had PE, as did 14 
per cent of patients with pre-existing disease'and normal 
gases. When present, the degree of hypoxia roughly 
correlates with the extent of embolism as judged by V/Q 
scanning and pulmonary artery pressure’”. 


Electrocardiography 


In a study examining the usefulness of admission electro- 
cardiography in 49 patients with subsequently proven PE’, 
76 per cent of patients who possessed three or more of seven 
study-defined features of right heart strain or ischaemia 
were considered as probably having PE on blinded review. 
In another series of 80 patients, T wave inversion in one or 
more of the precordial leads was the commonest abnorm- 
ality, occurring in 68 per cent of patients, and was the sign 
that most closely matched PE severity’?. In addition, 
reversibility of this sign following thrombolysis predicted 
a good outcome for the patient. 


Chest radiography 


A plain chest radiograph is an essential part of the early 
diagnostic investigation as it has a valuable role in the 
exclusion of alternative pathology. By itself it is of limited 
value in the diagnosis of PE, with poor sensitivity and 
specificity t. The PIOPED investigators determined that 
of 383 patients with PE, 12 per cent had normal chest 
radiographs'*, The most common radiographic feature was 
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atelectasis, although this finding was equally prevalent in 
patients without PE’*, Further signs of PE include 
prominent central pulmonary markings, pleural effusion, 
oligaemia, enlarged hilum and a raised hemidiaphragm. In 
previously fit patients, the finding of cardiomegaly or 
pulmonary artery prominence are the best radiographic 


indicators of high pulmonary artery pressures’. 


Radioisotope ventilation/perfusion lung scanning 


Most clinical algorithms for the diagnosis of PE recom- 
mend the use of V/Q scans as the first step in the diagnostic 
pathway. The contribution of the ventilation phase has been 
questioned’®, Kiil and Jensen!’ demonstrated, however, 
that perfusion scanning alone overestimated the diagnosis 
of PE in postoperative patients by a factor of four when 
compared with V/Q scanning in combination. 

Treatment is often started or withheld on the basis of a 
V/Q scan result as clinicians are strongly influenced by this 
test even when it ıs at variance with the clinical picture’®. 
Worsley and Alavi, in their comprehensive analysis of the 
PIOPED study’’, concluded that the scans with the most 
clinical value are those that have a very low, low or high 
probability of PE in patients who demonstrate a concordant 
clinical picture. The same authors reported, however, that 
very low and low probability scans in patients who had 
either prolonged immobilization, lower limb trauma, 
recent surgery or central venous instrumentation were 
associated with a fourfold increased incidence of PE 
compared with that in patients without these risk factors”°. 
Thus for these patients, and for those who have had an 
intermediate probability scan, or whose clinical condition 
does not correlate with the scan result, further investigation 
is necessary. 

The definitive investigation in these patients is pulmon- 
ary angiography. However, in view of its associated 
morbidity and limited availability in many centres, attention 
has focused on strategies that minimize the need for 
angiography. One approach is to look for evidence of lower 
limb DVT, which is the source of over 90 per cent of 
pulmonary emboli”! and itself an indication for treatment. 

The most commonly used imaging modalities for the 
diagnosis of DVT are ascending contrast venography and 
compression ultrasonography, enhanced, where available, 
with colour Doppler imaging. Impedance plethysmo- 
graphy”? and radioisotope techniques”? have limitations 
and have not been widely adopted in clinical practice. 
Venography is considered the gold standard technique, but 
is invasive and examination may be inadequate in up to 10 
per cent of cases”*, Recently, ultrasonography, particularly 
colour Doppler ultrasonography, has emerged as the first- 
line imaging modality in the diagnosis of symptomatic 
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DVT”, with venography reserved for patients who have a 
technically inadequate scan. Colour Doppler ultrasono- 
graphy has a sensitivity of greater than 95 per cent and 
specificity of 98 per cent or more in the diagnosis of femoral 
and popliteal vein thrombosis’®??, With improving tech- 
nology, the sensitivity of colour Doppler ultrasonography 

‘ for calf vein DVT has been reported to be as high as 98 per 
cent’. In the diagnosis of asymptomatic venous throm- 
bosis in high-risk patients, however, reported sensitivities of 
ultrasonography have been disappointingly low, ranging 
from 38 to 83 per cent*!?. Furthermore, two studies in 
patients with angiographic evidence of PE found lower limb 
DVT on colour Doppler ultrasonography in only 44 and 53 
per cent of patients respectively****. 

The principal issue in the majority of patients suspected of 
PE is not so much whether they have had a PE but the risk of 
another, possibly fatal, event. Several prospective studies 
have examined the outcome for patients with indeterminate 
V/Q scans treated on the basis of the presence or otherwise 
of lower limb DVT. Kruit etal.’ demonstrated that it is 
acceptable to withhold anticoagulation in patients with an 
indeterminate V/Q scan and negative lower limb venogra- 
phy, as the subsequent rate of venous thromboembolism in 
these patients is as low as in those with normal V/Q scans. 
Hull etal®® examined a non-invasive strategy for the 
management of these patients using serial impedance 
plethysmography for the detection of DVT. They showed 
that, of 627 patients left untreated on the basis of 
indeterminate V/Q scans and no demonstrable DVT, only 
12 (2 per cent) had further episodes of venous thromboem- 
bolism, with one death. Thisstudyexcluded 117 patients with 
inadequate cardiorespiratory reserve who were treated at the 
discretion of the attending clinician. Stein etal.*’ advocated 
pulmonary angiography in these patients as the risk of a 
further, fatal PE is much higher in this group. 

There are no reported studies of outcome in patients with 
indeterminate V/Q scans, where treatment decisions have 
been based on an ultrasonographic diagnosis of DVT. 
However, ultrasonography is at least as sensitive as plethys- 
mography in the diagnosis of lower limb DVT?%”. As Hull 
etal.°° argued, serial ultrasonographic scanning should be 
readily interchangeable with plethysmography for non- 
invasive imaging of the lower limbs in the management 


of PE. 


Echocardiography 


Echocardiography may provide evidence of PE by demon- 
strating either intracardiac clot or signs of right ventricular 
dysfunction. Emboli observable on echocardiography are 
frequently associated with a fatal outcome; a questionnaire- 
based series which included 48 such cases of right heart 
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thrombi detected echocardiographically found an overall 
early mortality rate of 42 per cent*?, Another study which 
reviewed 48 such cases found a similar mortality rate of 50 
per cent". Screening all patients with suspected PE for such 
emboli has been advocated in order to effect early operative 
or thrombolytic intervention. Chapoutot etal.” carried 
out transthoracic echocardiography on 200 consecutive 
patients with evidence of PE and found mobile, floating 
right atrial emboli in 14. Four patients died, with two of 
these deaths occurring before emergency treatment could 
be started. Of the ten surviving patients, surgical embo- 
lectomy was undertaken in seven. 

Indirect evidence of PE may be observed on two- 
dimensional or Doppler echocardiography via the trans- 
thoracic or transoesophageal routes if the embolus 1s of 
sufficient size to increase right-sided pressures. Signs 
include right ventricular dilatation, dilated right pulmonary 
artery, abnormal right ventricular wall movement with 
sparing of the apex™ and an increase in tricuspid regurgitant 
jet velocity“. The presence of right heart stress detected in 
this way is strongly associated with a poor outcome; 
Kasper etal.*°, in a prospective study of 317 patients, 
reported a mortality rate of 13 per cent in patients with 
echocardiographic evidence of afterload stress compared 
with 1 per cent in those without. 


Spiral computed tomography and magnetic 
resonance imaging 


Spiral CT and MRI technologies offer further promising 
diagnostic modalities, with both techniques capable of 
yielding non-invasively obtained multiplanar images of the 
pulmonary vasculature and parenchyma. Several recently 
reported prospective studies have assessed the reliability 
of spiral CT in the diagnosis of PE. Van Rossum etal." 
reported a sensitivity of 94 per cent and a specificity of 96 
per cent for spiral CT compared with pulmonary angio- 
graphy. Mayo et al.** also showed spiral CT to havea greater 
sensitivity in the diagnosis of PE than V/Q scanning. CT 
has been proven to be especially useful in confirming the 
diagnosis in patients with indeterminate V/Q scans”? 
owing to its efficacy in maging alternative pulmonary 
pathology. In a prospective study by Cross etal.°!, 78 
patients with suspected PE were randomized either to 
spiral CT or to V/Q scan as the initial screening test. 
Although there was no difference in the detection rate of 
emboli between the two groups, a confident diagnosis was 
possible in 35 of 39 participants who underwent CT as 
opposed to 21 of 39 who initially had a V/Q scan. Because of 
these features and a potentially greater out-of-hours avail- 
ability, spiral CT may, in due course, replace V/Q scanningas 
the primary screening test in patients suspected of PE. As 
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in V/Q scanning, the accuracy of detection of emboli on CT 
scans is operator-dependent™ and lower for peripheral 
emboli*”. 

Preliminary data indicate that CT is more accurate than 
MRI? although valid assessment of MRI is hampered by 
limited clinical experience and lack of a consensus on which 
modality of MRI (spin-echo and gradient-echo pulse 
sequences, which rely on the high contrast between flowing 
blood and intraluminal thrombus, or magnetic resonance 
angiography) offers the best method of imaging PE. 
Meaney et ai.** performed magnetic resonance angiography 
on 30 patients with suspected PE using gadolinium 
enhancement and a single breath-hold rapid acquisition 
sequence; all patients also underwent pulmonary angio- 
graphy. Subsequent sensitivity and specificity for three 
reviewers was 75-100 and 95-100 per cent respectively, 
with 21 of the 22 emboli identified correctly. MRI also 
affords the opportunity to image concurrently the lower 
limb vessels for evidence of DVT” without exposing the 
patient to ionizing radiation and to view images cinematic- 
ally. 


Pulmonary angiography 

Pulmonary angiography remains the reference standard in 
the diagnosis of PE. It should be considered in patients 
suspected of PE, first, if cardiovascular collapse and 
hypotension are present and, second, when other investiga- 
tions are inconclusive. Features indicating the presence of 
an embolus include intraluminal filling defects and abrupt 
vascular cut-off. However, angiography is an invasive 
procedure with potential risks. Analysis of the data acquired 
by the PIOPED investigators®*® on 1111 patients who 
underwent pulmonary angiography found that the investi- 
gation carried a mortality rate of less than 1 per cent, with 
major complications ın 1 per cent and non-major morbidity 
in 5 per cent (including a 1 per cent incidence of renal 
dysfunction, predominantly in an older patient group). A 
retrospective study of 547 patients undergoing this 
investigation showed similar results, and also found a 
correlation between the presence of pulmonary hyperten- 
sion and the development of major complications following 
angiography”. The incidence of complications can be 
much reduced if angiography is used selectively and 
withheld from patients with renal failure, heart failure or 
pulmonary hypertension. In one such selected series of 140 
prospectively followed patients” there were no deaths and a 
morbidity rate of 2 per cent. Intravenous digital subtraction 
angiography avoids the need for pulmonary catheterization 
but is neither as sensitive nor as specific as conventional 
pulmonary angiography; obtaining satisfactory images free 
from motion artefact can often be difficult™*°. Image 
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quality can be improved by delivering the contrast to the 
pulmonary artery via a flow-directed, balloon-tipped 
(Swan—Ganz) catheter®!. 


Plasma D-dimer 


The plasma levels of D-dimer, 4 fibrin degradation product, 
rise with intravascular coagulation and have been investi- 
gated as a potential marker for PE. A recent meta-analysis of 
the English language literature” reviewed 29 studies that 
compared D-dimer results with those of other tests for 
DVT or PE, and found reported sensitivities of 48-96 per 
cent with the latex agglutination test and 88-100 per cent 
with an enzyme-linked ummunosorbent assay (ELISA) 
technique. Specificity ranged from 21 to 100 and 10-68 
per cent respectively. Perrier et a/.° showed that a normal 
D-dimer level, measured by ELISA, in patients with non- 
diagnostic V/Q scans can be used reliably to exclude PE. A 
raised D-dimer level, however, is a non-specific finding in 
hospitalized patients™; the clinical usefulness of this test in 
the diagnosis of PE remains to be established. 


Summary 


Estimation of the clinical likelihood of PE based on an 
assessment of risk and clinical features is necessary in 
evaluating subsequent investigations. All suspected cases 
should have arterial blood gases measured, electrocardio- 
graphy and chest radiography. 

Haemodynamically stable patients should undergo a 
V/Q scan. Those with indeterminate scans (in patients after 
operation very low, low and intermediate probability 
scans)’ should have investigation of leg veins for DVT. 
Ascending contrast venography is invasive, but treatment 
can be safely withheld in those with a negative result. Of the 
non-invasive tests, colour Doppler ultrasonography is the 
investigation of choice. If negative, the options are serial 
tests (further scan at 7-10 days) or pulmonary angiography. 
In patients with adequate cardiopulmonary reserve, the 
former approach 1s justified, as recurrence rates are small in 
those who have negative serial non-invasive tests. In 
patients with inadequate reserve, pulmcnary angiography 
should be considered, as the risk of death from subsequent 
PE in those left untreated is high*”. 

In haemodynamically unstable patients, echocardio- 
graphy, which can be performed rapidly at the bedside, may 
provide early diagnosis. If echocardiography is inconclusive 
or unavailable, either V/Q scan if the patient’s condition 
allows or angiography should be considered. Of the newer 
modalities, spiral CT holds the most promise and may in due 
course replace both V/Q scanning and pulmonary angio- 
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graphy as the investigation of choice in the majority of 
patients. 

The principal challenge in the diagnosis of PE 1s to 
develop a logical sequence of investigations or algorithms 
that allow early, cost effective diagnosis and are associated 
with the most favourable markers of outcome, particularly 
patient death and morbidity. The above summary, pre- 
sented as an algorithm in Fig. 1, provides one approach to 
the diagnosis of PE. Investigative pathways may be best 
shaped by implementation of locally agreed algorithms 
combined with effective clinical audit, thus affording a 
consistent framework within which the value of diagnostic 
approaches might be judged. 


Treatment 


The choice of primary therapy depends on the size of the 
embolus and the severity of the patient’s condition. In 
patients with an intermediate or high suspicion of PE, 
anticoagulation with heparin should be started before 
investigation, as the risk of recurrent PE outweighs the risk 
of complications secondary to anticoagulation. 

Analgesia should be given to patients with severe pleuritic 
pain, but opiates should be avoided in those with incipient 
cardiovascular collapse, as these cause vasodilatation. 
Hypoxia should be treated with high percentage inspired 


Echocardiography 


Pulmonary embolism 
diagnosed 


Unstable 


oxygen; severe hypoxia may necessitate ventilation. Colloid 
should be infused in hypotensive patients®, the central 
venous pressure monitored and high right atrial pressures 
(15-20mmHg) maintained to ensure maximal right 
ventricular filling. These cases should be managed in a 
high-dependency or intensive care unit. Use of inotropic 
agents may be required to provide circulatory support; 
diuretics and vasodilators should be avoided'®. 


Anticoagulation 

The mainstay of current therapy for the stable patient 1s 
adequate anticoagulation with heparin. This prevents 
further clot formation while allowing endogenous fibrino- 
lysis to proceed, although it is unlikely that fibrinolysis is 
additionally enhanced by the action of heparin®. Unfrac- 
tionated heparin is given as a continuous intravenous 
infusion of 30000 units per 24h following a loading dose 
of 100-200 units/kg. Intermittent bolus dosing®” pro- 
vokes more haemorrhagic episodes than continuous 1n- 
fusion. Adequate anticoagulation is achieved when the ratio 
of the patient’s activated partial thromboplastin time to the 
control value is 1-5-2-5; this level should be reached as 
soon as possible since delay may lead to a greater chance of 
further emboli. Some patients who have an excess of plasma 
heparin-binding proteins will require larger doses; anti- 
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Fig. 1 Investigations for suspected 
pulmonary embolism. CT, computed 


tomography 
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coagulation in this group is best monitored by assaying 
heparin in order to avoid ‘overshooting’ the optimal dose 
70 


Recently, and subsequent to successful trials demon- 
strating prophylactic efficacy, low molecular weight 
heparins (LMWHs) given by intermittent subcutaneous 
injection have been advocated as an alternative to 
intravenous therapy for PE. Since the initial study of 
Thery etal.” with fraxparine in 1992, there have been 
a number of trials investigating this approach. The 
Tinzaparine ou Heparine Standard: Evaluations dans 
VEmbolie Pulmonaire study group reported on 612 
stable patients with PE randomized to either a regimen 
of a once daily fixed dose of subcutaneous tinzaparin or 
intravenous unfractionated heparin’*. Both groups were 
also concurrently treated with warfarin. The investiga- 
tors found no differences between treatment groups 
with reference to recurrence of thromboembolism, 
bleeding episodes and mortality rates at 8 and 90 days. 
Furthermore, a similar sumultaneously reported trial of 
fixed dose subcutaneous reviparin versus unfractionated 
heparin for the treatment of 1021 patients with DVT 
(one-third of whom had PE) reported no disparity in 
disease recurrence, patient death or major bleeding 
episodes”. Because of their longer half-lives, LMWHs 
offer the benefit of simple administration without the 
need for vigilance in monitoring blood clotting tumes, 
but they are expensive compared with unfractionated 
heparin therapy. 

Warfarin should be started within 3 days of initial 
heparin therapy, as delayed schedules are associated 
with increased hospital stay and slightly higher rates of 
recurrence’. Paradoxically, the first 24h of warfarin 
treatment is associated with a transient hypercoagulable 
state and heparin should not be discontinued until the 
international normalized ratio has been in the thera- 
peutic range (2-0-3-0) for at least 2days”. There is 
debate over what constitutes the optimum period of 
warfarinization. A study of 897 patients (107 with PE) 
randomized to either 6weeks or 6months of therapy 
found that the former group had twice as many 
episodes of recurrence, with no difference ın rates of 
major haemorrhage’®. The Research Committee of the 
British Thoracic Society studied 712 patients with 
venous thromboembolism randomly assigned either to 
4weeks or 3months of therapy. They found that 
patients treated for 3 months had significantly fewer 
recurrent episodes and failures of disease resolution 
than those treated for a briefer length of time”. 
However, they also found in the subgroup of patients 
with postoperative DVT and PE, that the rate of 
treatment failures and recurrence was low (3 per cent), 
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with no difference between the 4-week and 3-month 
therapy groups. They recommended only 4weeks of 
anticoagulation for these patients. 


Thrombolysis 


In addition to anticoagulation, thrombolytic therapy using 
lytic agents such as streptokinase, urokinase or recombinant 
tissue-type plasminogen activator (rt-PA) have a role in the 
management of patients presenting with haemodynamic 
instability. Demonstrated benefits of thrombolysis in com- 
bination with heparin compared with heparin alone include 
greater and faster resolution of the haemodynamic’**, 
angiographic’*® and scintigraphic’* *°** features of acute 
PE. A single randomized clinical trial, using urokinase 
without concurrent administration ofheparin, failed to show 
enhanced PE resolution with thrombolytc therapy®’. 

In the largest study of thrombolysis versus heparin alone 
in the management of PE, phase I of the Urokinase 
Pulmonary Embolism Trial®! which randomized 160 
patients, thrombolysis significantly accelerated resolution 
of pulmonary emboli on pulmonary angiography, lung 
scans and haemodynamic measurements. Although there 
was no significant difference in mortality rate, the greatest 
benefit in PE resolution was in patients with massive PE. 
Most studies have shown a trend towards a reduction in 
mortality rate in the thrombolysis group; this trend might 
have reached statistical significance if more severely ill 
patients had been included. The only study that limited 
recruitment of patients to those with massive PE demon- 
strated a significant reduction in mortality rate in the 
thrombolysis treated group®*. More recent studies on the 
role of thrombolysis in the management of PE have 
excluded patients with haemodynamic instability on the 
grounds that randomizing them to heparin alone would be 
unethical’*®°. Thrombolysis is effective on established, 
older emboli whereas heparin alone is not”, and so it may be 
usefully started in patients who have had symptoms for up to 
14days®*. Prospective, randomized studies companng 
heparin and thrombolysis are summarized in Table 1. 

Should thrombolysis be extended to those with major 
emboli but no haemodynamic compromise? While such 
patients may expect the benefits of quicker lysis they will also 
be exposed to the significant risk of major haemorrhage or 
stroke. Konstantinides et a/.®° studied 719 haemodynamic- 
ally stable patients with major PE entered into a multicentre 
registry. Some 169 (24 per cent) received primary thrombo- 
lytic therapy and the remainder received heparin as first-line 
therapy. The thrombolysis cohort enjoyed a significantly 
lower 30-day mortality rate than the heparin-only group 
(5 versus 11 per cent), with a much reduced rate of recurrent 
PE (8 versus 19 per cent). However, 22 per cent of patients 
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undergoing thrombolysis had significant bleeds compared 
with only 8 percent ofheparin-treated patients. Randomized 
studies are required to determine if thrombolysis confers a 
net benefit in these patients. 

The possibility of major puncture site or intracranial 
haemorrhage following thrombolysis has led to efforts to 
identify those patient subgroups most at risk. A prospective 
study of 89 patients receiving lytic agents for massive PE 
showed no difference in frequency of bleeding complica- 
tions between those younger and those older than 70 years 
of age”. However, in a retrospective series of 312 patients 
who received thrombolysis in five clinical trials, patients 
older than 70 years had a fourfold greater risk of bleeding 
compared with patients aged less than 50 years”'. Addi- 
tional analysis of this cohort showed diastolic hypertension 
was associated with an enhanced risk of stroke, the overall 
incidence of a cerebrovascular event at 14days after PE 
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Table1 Randomized controlled trials of thrombolysis versus heparin in the treatment of pulmonary embolism 
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outcomes between the urokinase and rt-PA cohorts” 

Streptokinase has greater potential for allergic reactions 
than rt-PA but is similar in terms of its efficacy and related 
bleeding episodes” if given as a bolus of 250 000 units over 
20 min with 100 000 units per h over the next 24 h. In the one 
study comparing urokinase with streptokinase, there was no 
convincing evidence for the superiority of one agent over the 


99 M x ‘ > : r . 18) 
other”. The Urokinase-Embolie Pulmonaire study'°”, 


which compared two doses of urokinase delivered locally to 
the pulmonary artery, found nosignificant differences in lysis 
between the two groups. Studies comparing lytic agents and 
dosing regimens are summarized in Tables 2 and 3 respect- 
ively. 

Use of thrombolysis in the immediate postoperative 
period poses a dilemma, since there is increased risk of 
major haemorrhage. However, by employing a low-dose 


Table2 Randomized controlled trials comparing thrombolytic agents in the treatment of pulmonary embolism 
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rt-PA, recombinant tissue-type plasminogen activator; UK, urokinase: SK, streptokinase; TPR, total pulmonary resistance; V/Q scan, ventilation/ 


perfusion lung scan; PA, pulmonary angiography; UPET, Urokinase Pulmonary Embolism Trial 


Table3 Randomized controlled trials comparing dosing regimens of thrombolytic agents in the treatment of pulmor.ary embolism 
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*Urokinase delivered by pulmonary artery catheter. rt-PA, recombinant tissue-type plasminogen activator; UK, urokinase; TPR, total pulmonary 
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regimen, Molina et a/. 39i successfully lysed the emboli of 13 


patients within 14 days of surgery. Urokinase at 2200 units 
per kg perh for 24h was delivered directly to the clot via an 
intrapulmonary catheter with rigorous monitoring of serum 
fibrinogen levels to prevent bleeding. Urokinase has also 
been used without incident in neurosurgical patients 7-34 
days after operation ™™. 

It is not clear whether locally delivered lysis is advanta- 
geous. Verstraete etal.'" studied 34 patients with acute 
massive PE and found, following selective catheterization, 
that infusion of rt-PA proximal to the thrombus did not 
result in faster angiographic resolution or pulmonary artery 
pressure drop than is the case with intravenous infusion. 
Further advancement of the.catheter tip into the clot allows 
intrathrombus lysis and the opportunity to disrupt the clot 
mechanically by guidewire agitation'”* (so-called pharma- 
comechanic lysis). f 


Percutaneous caval filtration 


The intraluminal deployment of a filter device in the 
inferior vena cava (IVC) to protect the pulmonary 
circulation from emboli was first developed in 19671% 
but there remains much debate about the appropriate 
place for this intervention. There are two main 
indications for caval filter insertion in a patient with 
PE; first, if commencement or continuation of antico- 
agulant therapy is strongly contraindicated and, second, 
when full anticoagulation has failed to prevent recur- 
rent embolism. Filters must be considered in patients 
undergoing venous thrombolysis since 20 per cent may 
experience embolism during therapy!°°, and if proximal 
free-floating thrombus (FFT) is identified on veno- 
graphy or duplex ultrasonography. Despite full antico- 
agulation, FFT is associated with a 31-60 per cent 
embolization rate'’’"!°°, Nevertheless, in the only 
comparative series of its type, Pacouret etal.” found 
no difference in the rate of recurrent embolism in 62 
patients with FFT treated with anticoagulant therapy 
alone and 28 similarly managed patients with occlusive 


thrombi. The use of filters as primary prophylaxis in 


Table 4 Indications for inferior vena cava filter insertion in 
patients with pulmonary embolism 








mbolism despite adequate anticoagulation 
ute cont indication to anticoagulant therapy. 
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patients at risk from PE is controversial ''7 In the 
only randomized controlled trial pertaining to filter use, 
Decousus eta/.''’ presented the results of 400 | 
with proximal DVT at high risk of PE, 
filtration plus anticoagulant therapy versus 
tion alone. 








anticoagu la- 
As judged by repeat V/Q scanning on day 
12 after deployment, 1 per cent of the filtered cohort 
experienced recurrent embolism against S 
unfiltered patients. However, at 2 years’ fo 
per cent of filtered patients had evidence of recurrent 
DVT compared with 12 per cent of those treated with 
anticoagulants alone, suggesting that filtered patients 
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evidence of significant, symptom-associated caval throm- 
bus. The authors were unable to demonstrate the clear 
superiority of any one of the devices used. 

Candidates for IVC filtration require verification of caval 
anatomy and identification of the renal veins by contrast 
venography before filter deployment. Because of the lack of 
controlled data regarding eventual outcome and the true 
incidence of complications, ifa permanent filter is to be used 
long-term clinical follow-up is appropriate. 


Surgical embolectomy 


Embolectomy may be effected by percutaneous catheter 
techniques or open operation. Data on surgical embolect- 
omy are largely derived from retrospective review of 
historical series, mostly predating the advent of throm- 
bolysis. The merit of surgical embolectomy in the era of 





increasingly effective thrombolysis has been questioned. No 
formal clinical trials comparing thrombolysis with embo- 
lectomy have been conducted. Ina limited, non-randomized 
study of patients with massive PE and shock', 24 treated 
with rt-PA and heparin were compared with 13 who 
underwent open surgical embolectomy and caval clipping. 
Sixteen of 24 and ten of 13 survived respectively, with one- 
fifth of the medical group (who did not undergo caval 
filtration) experiencing re-embolism. 

Trendelenburg pioneered surgery for acute PE in dogs; 
Kirschner successfully transferred the technique to the 
clinical environment in 1924'**. Although there is no 
significant evidence that the use of cardiopulmonary bypass 
enhances outcome!**, Trendelenburg’s operation, or 
modifications of it, are now reserved as the procedure of 
default for situations when the clot cannot be removed 
under bypass. In this case, following median sternotomy 
and exposure of the heart, stay sutures are placed in the 
pulmonary trunk, a longitudinal partial occlusion clamp is 
applied and the trunk incised. The cavae are then occluded 
and the pulmonary trunk clamp opened; the clots are sucked 
out and clamp reapplied. The cavae are then released. There 
is no consensus as to whether patients should be antico- 
agulated after surgery. 

Kieny etal.'*> have reviewed the results of 134 patients 
undergoing embolectomy; 122 underwent embolectomy 
under bypass and 12 had a modified Trendelenburg’s 
operation. Although only 35 had mean systolic artery 
pressures greater than 100mmHg, the overall 30-day 
survival was 84 per cent, with 18 deaths among those having 
bypass and five among the Trendelenburg group. Meyer 
etal.’ found that of 96 patients operated on with 
extracorporeal circulatory assistance, 60 survived to be 
discharged. Follow-up of 55 patients for a mean of 
56 months showed that six subsequently died and five had 
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persistent class I (New York Heart Association) dyspnoea. 
‘The major predictor of death is preoperative or periopera- 
tive cardiac arrest. Of patients with such a history under- 
going surgery, Clarke and Abrams’? and Gray etal)?” 
found that early death occurred in 14 of 19 and 16 of 25 
patients respectively. 

It is difficult to draw firm conclusions from retrospective 
studies because most historical series include numerous 
patients who were offered surgery as first-line treatment 
when they would now be offered thrombolysis. Savelyev’? 
studied the natural history of 135 cases of major or massive 
PE treated medically, with a view to defining the common 
haemodynamic characteristics found in those patients who 
did not undergo surgery and subsequently died. He 
concluded that patients with extensive angiographic evi- 
dence of pulmonary vascular obstruction (Miller index 27 or 
more), a 60 per cent deficit in scintigraphic perfusion, 
refractory systemic arterial hypotension or a mean pul- 
monary artery pressure greater than 35mmHg had a 
significant risk of death and so should be offered surgery. 

Doerge etal.'*° have examined the results of surgical 
embolectomy carried out in 31 patients before, and in five 
patients after, 1990. The more recent group were offered 
surgery only if thrombolysis was inappropriate or ineffec- 
tive. No significant differences in early mortality rate (26 
versus 20 per cent) were described between the two cohorts; 
the authors tentatively claim that this indicates that surgery 
performed for modern indications has as good an outcome 
as in previously reported historical series. 


Catheter embolectomy 


‘Transvenous catheter pulmonary embolectomy involves 
the use of a balloon or catheter device, introduced and 
advanced from the femoral or jugular veins (either 
percutaneously or under direct vision) in order to extract 
or disrupt the embolus under radiological control. Green- 
field et a/.'*' reviewed the results of a procedure to aspirate 
embolus, using a radio-opaque plastic cup-tipped catheter, 
in 46 patients with massive PE. The patients either had 
refractory hypotension or were ventilator-dependent. The 
initial ten were treated without the benefit of steerable 
catheter or supplementary IVC filter insertion. Overall, 
embolus extraction was achieved in 76 per cent (most 
successfully in those with massive or major PE) with a 30- 
day survival rate of 70 per cent, and a concurrent reduction 
in pulmonary artery pressures and improvement in cardiac 
output. Complications included wound haemotoma (15 per 
cent), pulmonary infarct (11 per cent), recurrent DVT (6 
per cent), pleural effusion (4 per cent) and myocardial 
infarction (4 per cent). Timsit et al}? performed catheter 
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Consider’ catheter embolectomy or 
surgical embolectomy 


Fig. 2 Treatment of pulmonary embolism 


embolectomy on 18 patients, in whom thrombolysis or 
open surgery was inappropriate. A Swan—Ganz catheter was 
employed and these authors achieved immediate haemo- 
dynamic improvement in 11 patients. An association was 
shown between good outcome and short interval from onset 
of symptoms to embolectomy. Catheter technology is still 
improving and recent studies have shown the feasibility of 
employing catheters with rotating heads'*, saline jets!“ or 
in conjunction with self-expanding stents’** to disrupt the 
clot. 


Summary 

Treatment options for acute PE are summarized in Fig. 2. 
Haemodynamically stable patients may be treated safely 
with standard doses of unfractionated intravenous heparin; 
LMWH therapy offers the option of once daily subcuta- 
neous administration and obviates the need for monitoring. 
In patients who lack any other significant risk factors, 
6-12 weeks of warfarin therapy after operation is adequate. 
Haemodynamically unstable patients should be treated 
with thrombolysis unless specific contraindications exist. 
There is no clear evidence for the supenority of one lytic 
agent over another. Arguably, open surgical embolectomy 
has a role in patients with massive PE in whom thrombolysis 
is contraindicated, and in patients who are rapidly 
deteriorating despite maximal medical therapy, when 
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Anticoagulate. intravenous 
unfractonated hepann or 
subcutaneous low 
molecular welght heparin 
plus warfarin started day 1-3 


Recurrent 
pulmonary 
embolism 


immediate restoration of pulmonary artery patency is 
essential. The advent of endovascular embolectomy aug- 
mented by the use of local lytic therapy may prove to be the 
management of choice in patients with massive, life- 
threatening PE. 
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Background: Preoperative risk assessment has become part of daily clinical practice, but preoperative 
alcohol abuse has not received much attention. 

Methods: A Medline search was carried out to identify original papers published from 1967 to 1998. 
Relevant articles on postoperative morbidity in alcohol abusers were used to evaluate the evidence. 
Results: Prospective and retrospective studies demonstrate a twofold to threefold increase in 
postoperative morbidity in alcohol abusers, the most frequent complications being infections, bleeding 
and cardiopulmonary insufficiency. Wound complications account for about half of the morbidity. The 
pathogenic mechanisms include preoperative’immune incompetence, subclinical cardiac insufficiency 
and haemostatic imbalance. In addition, surgical trauma and/or postoperative abstinence result in an 
exaggerated stress response, which may further contribute to postoperative morbidity. 

Conclusion: Alcohol consumption should be included in the preoperative assessment of likely 
postoperative outcome. Reduction of postoperative morbidity in alcohol abusers may include preoperative 
alcohol abstinence to improve organ function, or perioperative alcohol administration to avoid the 


abstinence response. 
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Introduction 


Preoperative estimation of likely postoperative outcome has 
become part of the routine when considering surgical 
intervention. Several scoring systems have been validated to 
quantify cardiac risk, overall morbidity and mortality’. 
However, preoperative chronic alcohol abuse has not 
received much attention, although it seems to be a potential 
predictor of impaired postoperative outcome. This article 
reviews the literature to estimate the potential additional 
risk of preoperative alcohol abuse, to evaluate possible 
pathogenic mechanisms, and to outline strategies for 
prevention. 


Definitions 


Alcohol abusers are defined by consumption of at least five 
drinks (more than 60 g ethanol) per day for several months 
or years* "; one drink contains on average 12 g ethanol. All 
but two outcome studies”!® have excluded abusers with 
signs of alcohol-related symptomatic illness, which in itself 
may add to surgical risk. In addition to the dose definition, 
two studies®® have included alcohol-dependent patients 


who meet the criteria of the Diagnostic and Statistical Manual 
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of Mental Disorders (third edition, revised) (DSM-UIR) of 
the American Psychiatric Association’? or the Michigan 
alcoholism screening test!?. Dependent patients have an 
increased risk of developing the alcohol withdrawal 
syndrome (AWS), potentially adding to postoperative 
morbidity. Other patterns of abuse, such as binge drinking 
versus daily intake, life-time versus short-lived abuse, female 
versus male, have not been evaluated in relation to surgical 
outcome. Henceforth the term alcohol abuse is defined as a 
daily intake of at least 60 g ethanol without signs of alcohol- 
related illness, unless otherwise stated. 


Methods 


A formal Medline search was carried out using the keywords 
postoperative morbidity or complications combined with 
alcohol* (asterisk denotes use of a truncated word) over the 
period from 1967 to 1998. A total of 379 citations was 
found, of which 235 included patients with alcohol-related 
illness (predominantly cirrhosis). Of the remainder, 57 did 
not involve surgery and 27 were reviews, case reports or 
letters; 33 did not differentiate between surgical and non- 
surgical patients in the study population, evaluating the 
outcome of a specific diagnosis or trauma rather than 
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surgical outcome. Thirteen authors did not define alcohol 
abuse in any terms and/or gave information of the 
consumption at the time of surgery. Two studies had 
methodological shortcomings combined with small patient 
numbers. Of the remaining 12 studies, four were parallel 
publications in the Danish Medical Journal (Ugeskrift for 
Laeger) with permission. The final eight publications are 
included in this paper? "|. 


The evidence 


Several retrospective studies have suggested that alcohol 
abusers to have a twofold to threefold increased rate of 
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Fig.2 Prospective studies*'! of postoperative morbidity in 
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morbidity compared with matched patients who have no 
more than two drinks daily. The evidence comes from 
different types of procedure, major and minor, elective and 
acute (Fig. 1)*". The abusers had on average a 50 per cent 
longer hospital stay, from 3 to 9 days depending on the type 
of operation*®, and required significantly more secondary 
surgery, probably as a consequence of the increased 
postoperative morbidity after the primary operation*”. 
The long-term outcome after 3 months also seemed poorer 
than that of non-abusers*”’. Recently, prospective com- 
parative studies have confirmed the increased post- 
operative morbidity of alcohol abusers (Fig. 2)°''. The 
high incidence of complications in alcohol abusers is not 
explained by hepatitis or cirrhosis’. 

In both retrospective and prospective studies, the most 
frequent complication was infection, followed by bleeding 
problems and cardiopulmonary insufficiency requiring 
intensive care. Infections included superficial and deep 
abscesses, pneumonia, urological infections and bacterae- 
mia. About half the complications consisted of wound 
infection, haematoma or wound rupture, all requiring 
therapeutic intervention. 

All alcohol abusers developed AWS in one study’, while 
0-25 per cent of the abusers in the other studies developed 
AWS after operation *'°'!, The postoperative mortality 
rate was increased threefold in abusers after major surgery 
(7-35 per cent), but increased significantly in only two 
studies™®. This evidence is based on a relatively small 
number of alcohol abusers, but preliminary results from an 
ongoing study of 341 patients support the importance of 
alcohol abuse as a predictor of postoperative morbidity; this 
is also true after controlling for confounders'*. 


Pathogenic mechanisms 


The mechanism of the increased surgical risk in alcohol 
abusers is probably multifactorial and includes preoperative 
alcohol-induced dysfunction of several organ systems, an 
exaggerated surgical stress response and/or abstinence- 
induced organic dysfunction. 


Immune incompetence 


Chronic alcohol abuse leads to immune incompetence with 
an increased risk of infection and cancer'*'®. Ethanol 
suppresses a variety of T cell-dependent processes involving 
lymphocyte migration, cell to cell adhesion and activity of 
membrane-bound enzymes, thus altering the signal trans- 
duction across the membrane followed by a change in 
immune capacity’’. Furthermore, the mobilization and 
phagocytic capability of monocytes, macrophages and 
neutrophils are reduced". Finally, chronic alcohol abuse 
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may decrease the activation and proliferation of T 
lymphocytes, the production of free oxygen radicals and 
cytotoxic activity, and the production of interleukin (IL) 1, 
IL-2, IL-6 and tumour necrosis factor after stimulation!®. 
As a consequence, delayed-type hypersensitivity (DTH) is 
suppressed'®, Impairment of the DTH response may have 
clinical relevance since it is related to increased risk of 
postoperative infection?®. Conflicting results have been 
reported with regard to impairment of natural killer cell 
activity, which seems to be related more to associated liver 
disease than to alcohol consumption’. 

Although most of these immunological changes have 
been demonstrated to be related to alcohol, other factors, 
such as malnutrition and cigarette smoking, may contribute 
to the increased susceptibility to infection in alcohol 
abusers. In addition, surgical trauma per se may induce 
immune suppression”*. In the alcohol-abusing patient a 
more pronounced perioperative suppression of DTH has 
been demonstrated after colorectal resection compared 
with that in non-abusers, concomitant with an increased 
surgical stress response’. 

The immune suppression is reversible during abstinence 
from alcohol in non-surgical patients. The depressed 
myelopoiesis characterized by primitive blasts in the bone 
marrow improves about 2 days after ethanol withdrawal”. 
However, functional reversibility is much slower; 2 weeks 
of abstinence is necessary to improve DTH, with normal- 
ization after 2 months’’. 


Alcoholic cardiomyopathy 


Although minor alcohol intake of a few drinks per day may 
prevent ischaemic cardiac morbidity and mortality, long- 
term abuse predisposes to congestive cardiomyopathy, 
characterized by a dilated left ventricle and reduced ejection 
fraction’*. More discrete changes induced by alcohol are 
subclinical myocardial damage and dysrhythmias in the 
absence of overt congestive heart failure or hypertension’*. 
As a result of a direct toxic effect of alcohol on the 
ultrastructure and function of mitochondria, alterations of 
the cardiac electromechanical coupling and dysfunction of 
contractility develop before the hypertrophy**. About one- 
third of chronic abusers may have evidence of preclinical 
cardiomyopathy with lowered ejection fraction’. 

During major surgery, cardiac work increases with 
haemodynamic changes and higher pulmonary resistance 
due to sympathetic stimulation. The preoperative sub- 
clinical dysfunction (reduced ejection fraction) in alcohol 
abusers may predispose to postoperative cardiac complica- 
tions, such as dysrhythmias® and cardiac failure*. Alcohol- 
induced cardiac dysfunction is usually reversible after 
1 month of withdrawal among symptom-free abusers”®, 
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and symptomatic alcoholic cardiomyopathy is improved in 
about half of patients after 3-6 months of abstinence”’. 


Haemostatic imbalance 


Alcohol consumption alters haemostatic function by 
modifying coagulation and fibrinolysis. Platelet count and 
mean volume are reduced in chronic abusers, because 
alcohol suppresses thrombopoiesis at the level of mega- 
karyocyte maturation”®. Platelet aggregation in response to 
collagen, adrenaline, arachidonic acid, platelet-activating 
factor and adenosine diphospate is also reduced, and the 
release of thromboxane A; and B; is inhibited?. Experi- 
mentally, ethanol administration inhibits the activity of 
phospholipase A, thus reducing the synthesis of arachi- 
donic acid metabolites*®. The defective haemostatic func- 
tion in alcohol abusers is demonstrated by a prolonged 
bleeding time*®?!, 

Moderate drinking reduces the fibrinogen level*”, and an 
inverse correlation between fibrinogen and coagulation 
factors VII and VIII with alcohol use has been reported in 
women, but not in men’. Alcohol increases fibrinolytic 
activity by promoting release of plasminogen activators and 
reducing inhibitors**. A possible mechanism involves a 
direct effect of alcohol on the fibrinolytic protein compo- 
nents localized on the cell surface’. The exact role of 
alcohol on coagulation has not been evaluated; severe 
coagulation defects in alcohol abusers may be caused by 
secondary liver disease. 

Surgical intervention per se causes activation of both 
coagulation and fibrinolysis, followed by depression of 
fibrinolysis, thereby increasing the risk of thromboembo- 
lism’ć. Alcohol-abusing surgical patients have a signifi- 
cantly prolonged bleeding time before, during and after 
operation, which may account for the increased risk of 
bleeding complications**"’. The risk of postoperative 
thromboembolic complications in abusers seems to be 
comparable to that in non-abusers, but the small size of 
study populations does not allow final conclusions to be 
drawn*®!!, During withdrawal, platelet count and throm- 
boxane formation increase, and the prolonged bleeding 
time decreases after 1 week*”. However, limited data do not 
allow any conclusions relevant to surgical patients. 


Wound healing 


It has recently been reported’? that alcohol abuse has a 
more significant relationship with surgical wound infection 
than either wound contamination or duration of operation 
greater than 2h. Examination of wound healing in 
otherwise healthy alcohol abusers has revealed a signifi- 
cantly poorer accumulation of protein®’. In addition, the 
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surgical insult is associated with a reduced accumulation of 
collagen*. The demonstrated increased risk of wound 
complications is probably due to a combination of 
suppressed immune function, impaired haemostasis and 
reduced wound healing. Eight weeks of abstinence in non- 
surgical abusers may improve wound healing’. 


Stress 


Acute alcohol intake activates the hypothalamic—pituitary— 
adrenal (HPA) axis with a dose-related increase in 
adrenocorticotrophic hormone (ACTH) in experimental 
and clinical studies*"**. During prolonged abuse, the HPA 
axis may remain activated and the hyperactivity may even 
cause a pseudo-Cushing syndrome”, although habituation 
often takes place. The mechanisms mclude alcohol-induced 
release of corticotrophin-releasing factor and ACTH 
secretion and/or a direct effect of alcohol on the adrenal 
cortex’, 

Surgical trauma increases HPA axis and sympathetic 
activity, more so in chronic abusers than in non-abusers®. 
Similarly, experimental haemorrhage in alcohol abusers is 
followed by a higher noradrenaline response, but with a 
delay in the upregulation of blood pressure**. Experimental 
studies suggest that impairment of the cardiovascular 
response in such circumstances is related to a protracted 
metabolic acidosis during the posthaemorrhagic phase**. 
The enhanced surgical stress response in abusers may 
contribute to immune suppression, poor haemostatic 
function and increased demands on the heart, which 
together may all increase the risk of postoperative 
morbidity. 

Alcohol withdrawal induces an endocrine and metabolic 
stress response, and the resulting increase in plasma 
noradrenaline concentration correlates with the severity 
of symptoms of abstinence“. The catecholamine response 
reverses after 2-7 weeks, and the ACTH concentration 
normalizes withm 1-4weeks of abstinence“, although 
hypercortisolaemia is still measurable after 4 weeks*”. The 
stress response may be more pronounced in patients who 
develop significant AWS, which is associated with halluci- 
nations, seizures and cognitive disorders**. Patients with 
AWS seem to have increased postoperative morbidity and 
mortality compared to alcohol abusers without AWS”. 


Clinical implications 


The apparent pronounced increase in postoperative mor- 
bidity in alcohol abusers has widespread physical, psycho- 
logical and economic consequences. The order of magni- 
tude involved compares with that of the most common 
predictors of surgical morbidity, but alcohol abuse has not 
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been included as a risk factor in such indices'*. Hypo- 
thetically, the first step in reducing postoperative morbidity 
should be preoperative withdrawal from alcohol, which 
may improve the preoperative alcohol-induced organic 
dysfunction. Reversal of immunosuppression, cardiac 
dysfunction, haemostatic imbalance and increased endo- 
crine activity may occur within 1 week to 3 months of 
abstinence. Unfortunately, no conclusive data are available 
to demonstrate the effect of such a prophylactic intervention 
on postoperative morbidity. Preliminary observations sug- 
gest that 4weeks of preoperative abstinence in alcohol 
abusers may reduce postoperative morbidity after colonic 
surgery’. 

For emergency procedures and subacute operations for 
which preoperative withdrawal is impossible, prevention of 
the abstinence response, which may have detrimental 
consequences when superimposed on surgical stress, is 
logical. However, a single dose of preoperative ethanol does 
not reduce the endocrine response to surgery’. Post- 
operative infusion of a large dose of ethanol, along with 
chlormethiazole, clonidine and benzodiazepines, may 
prevent alcoholic withdrawal symptoms?*”. However, no 
data are available on the effect of prophylactic perioperative 
ethanol infusion on postoperative morbidity in alcohol 
abusers. Finally, alcohol-abusing surgical patients seem 
likely to benefit from multimodal intervention with a focus 
on early rehabilitation”. 

In conclusion, alcohol-abusing surgical patients have 
significantly increased postoperative morbidity, prolonged 
hospital stay and requirement for secondary surgery. 
Therefore, alcohol consumption should be included in 
any preoperative assessment. Interventional studies on 
preoperative alcohol abstinence and/or prophylactic 
alcohol administration to avoid the acute withdrawal 
response are much needed. 
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Professor Seiki Matsuno and Dr Michiaki Unno, Chief Editors of Surgery Today (The Japanese Journal of Surgery), have 
selected from the October-December 1998 Issues of the Journal for this quarter’s digest. A digest of BUS for the same 
period written by Mr Colin Johnson, European Editor, appears In the Japanese joumal. 


Many important articles regarding gastrointestinal surgery, 
vascular and hepatobiliary—pancreatic surgery appeared in 
Surgery Today from October to December 1998. 


‘Physiological’ age as an outcome predictor for 
abdominal surgery in elderly patients 


A large discrepancy appears to exist between the ‘chrono- 
logical’ and ‘apparent’ age of elderly patients. In a 
retrospective study surgeons from Tokyo reviewed 258 
patients aged 70years or more who underwent elective 
abdominal operations under general anaesthesia to evaluate 
an outcome predictor representing their ‘physiological’ 
age’. A total of 24 preoperative variables were compared 
between patients who left hospital in a satisfactory 
condition (survivors) and those who died in hospital despite 
undergoing operation (non-survivors). In patients aged 70- 
79 years there was no significant difference between 
survivor and non-survivor groups for any of the variables 
examined; however, in patients aged over 80years, the 
oldest of whom was aged 93 years, there were significant 
differences in total lymphocyte count (TLC) and perfor- 
mance status, as well as in age, between the survivor and 
non-survivor groups. Utilizing the three variables of age, 
performance status and TLC, a computer-generated 
discriminant function analysis yielded an equation that 
determined survival with 97 per cent accuracy and death 
with 83 per cent accuracy. These findings indicate that the 
performance status and TLC scores added to the chrono- 
logical age should be considered when deciding whether a 
surgical procedure is appropriate for an elderly patient. 


Evaluation of a new staging system by the Japanese 
Research Society for Gastric Cancer 


The general rules for the gastric cancer study from the 
Japanese Research Society for Gastric Cancer were first 
published in 1962 and were used widely for 30 years until 
the new guidelines were published in 1993. The feasibility 
of the new classification of stage grouping was evaluated by 
a group from Chiba, Japan’. During the 22-year period 
between January 1975 and December 1996, 1294 patients 
with primary gastric cancer underwent laparotomy at the 
Department of Surgery, Chiba University; 1222 had the 
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lesion removed during gastrectomy and 72 remained 
unresected. Cases of direct operative death totalled 17 
(1-3 per cent). Five hundred patients (38-6 per cent) died 
from a relapse of the original cancer and 42 (3-2 per cent) 
from other diseases within the follow-up period. Six 
patients (0-5 per cent) were lost during follow-up. The 5- 
year cumulative patient survival rates of the seven stages of 
the new stage grouping were distinctly proportional, and 
the differences were statistically significant except between 
stages IIIb and IVa. The two major revised points in the new 
stage grouping (classification of the depth of cancer 
invasion, and stage grouping by a mosaic combination of 
the degree of invasion and lymph node metastasis) were thus 
found to be reasonable based on the actuarial 5-year survival 
rates of the subgroups in the same stage. The study also 
showed that classification of stage IV still requires further 
discussion. 


Microwave coagulation therapy for primary and 
metastatic liver tumours 


Microwave coagulation therapy (MCT) has been used 
widely in Japan, both percutaneously and directly, as 
effective minimal invasive therapy for liver tumours. To 
facilitate the use of MCT, surgeons from Kumamoto, 
Japan, describe the complications they have encountered 
and their possible management and prophylaxis’. MCT was 
performed in 42 patients with hepatocellular carcinoma 
(HCC) and in 29 with metastatic liver tumours, following 
which complications developed in six patients in each 
group. Complications included abscess, biloma, bleeding, 
hepatic failure and dissemination of cancer cells. In the 
HCC group, mean tumour size and the clinical stage of 
patients with complications were significantly greater 
(P=0-006 and P= 0-032 respectively) than those of patients 
without complications. The incidence of complications 
increased significantly when the tumour size was greater 
than 4cm (P=0-008). Abscesses and bleeding were treated 
successfully with percutaneous drainage and interventional 
angiography respectively but, as the other serious compli- 
cations could not be treated effectively once induced, 
prophylaxis is important to facilitate MCT. Transcatheter 
cooling of the intrahepatic bile duct during MCT and the 
administration of an anticancer agent into the abdominal 
cavity are recommended to prevent biloma and dissemina- 
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tion respectively. MCT is indicated for tumours smaller 
than 4cm in diameter to reduce the nisk of complications. 
The prophylaxis and treatment of these complications 
enhance the safety of MCT. 


Monitoring carcinoembryonic antigen in colorectal 
cancer 


Surgeons from Italy reported the results of a study 
conducted to determine the usefulness of carcinoembryonic 
antigen (CEA) monitoring in the follow-up of patients with 
resected colorectal cancer*. The subjects of this study were 
125 patients in whom CEA concentration had been 
determined before operation and 239 in whom CEA level 
had been monitored after operation. The results revealed 
increased preoperative CEA levels in only 24 per cent of the 
subjects, and this increment was correlated with subsequent 
more advanced tumour stage and a higher recurrence rate 
(P<0-01). The postoperative CEA level exceeded the 
threshold in 71 per cent of patients affected by recurrence, 
94 per cent of whom developed liver metastases and 50 per 
cent non-hepatic recurrence. This marker showed in- 
creased sensitivity for liver metastases (99 per cent), whereas 
the sensitivity was lower for non-hepatic recurrence of 
disease (94 per cent). The authors conclude that CEA 
monitoring may be useful for preoperative colorectal 
tumour grading, even if its validity in the early diagnosis 
of recurrence is problematic, especially in terms of radical 
repeated surgery and survival. 


Therapeutic effect of hypertonic solutions in acute 
necrotizing pancreatitis in rats 

While hypovolaemia or hypovolaemic shock is dominant in 
the early stage of severe acute pancreatitis, there have been 
few studies on the effects of hypertonic solutions in the 
management of this condition. Surgeons in Tochigi, Japan, 
conducted a study to evaluate the therapeutic effects of 
hypertonic saline (HS) solutions on the course of severe 
acute pancreatitis in rats’. Pancreatitis was induced in male 
Wistar rats by injecting a 5 per cent solution of sodium 
taurocholate into the biliopancreatic duct. The effective 
circulatung plasma volume (ECPV) was measured using 
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1257 labelled bovine serum albumin. Samples of blood and 
of ascitic fluid were obtained 3, 6 and 12 h after the onset of 
pancreatitis. Lactated Ringer (LR) and HS solutions were 
administered consecutively for 3h, commencing 3h after 
the induction of pancreatitis. ECPV was measured 6h after 
the onset of pancreatitis. Survival rates were investigated for 
up to 10days. Mean(s.d.) ECPV decreased significantly 
from 24-9(1-1) ml/kg before disease onset to 11-5(1-3) ml/kg 
6h after operation. LR solution failed to achieve a normal 
value for ECPV even after an infusion of 150 ml/kg. H$200 
(200mEq/ sodium hypertonic solution) and HS300 
restored the ECPV to the normal level, and with infusion 
of a smaller volume. All rats in the untreated group died 
within 3 days. LR and HS solutions improved survival rates, 
especially with the infusion of 100 ml/kg HS200, thus 
attaining a 45 per cent survival rate at 10 days. 


S. Matsuno 
M. Unno 
Chief Editors 


Surgery Today (The Japanese Journal of Surgery) 
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Background: The criteria and methods for assessing live kidney donors are not clear. This study was 
undertaken to establish whether there is a consensus regarding the organization and methods of 
assessment of living kidney donors by renal transplant centres in the UK and the Republic of Ireland. 
Methods: All transplant centres in the UK and Ireland involved in living donor kidney transplantation 
were contacted by telephone survey followed by postal questionnaire. 

Results: Considerable variation was observed in the organization of living kidney donor evaluation and 
the methods of assessment used. The upper and lower age limits considered acceptable for kidney 
donation were variable, with six of 29 centres setting no lower age limit and 11 setting no upper age 
limit. Four centres do not currently offer living donor kidney transplantation. Of the 29 centres involved 
with living donor transplantation ten had no protocol for donor assessment. A dedicated transplant 
coordinator/nurse practitioner was employed by 20 centres and ten routinely used an independent 
medical assessor to evaluate living related donors. The frequency and duration of donor follow-up after 
kidney donation also varied widely, with 18 centres providing life-time, seven limited and three no 
follow-up after initial postoperative assessment. 

Conclusion: The wide variation in organizational structure and method of assessment of living kidney 


donors in the UK and Ireland supports the need for establishment of guidelines for this practice. 


Paper accepted 10 March 1999 


“Introduction 


In the UK there wasa 12 per cent reduction in the number of 
cadaveric renal transplants performed between 1990 and 
1996. During the same period the number of patients 
waiting for kidney transplants increased by 48 per cent. The 
King’s Fund report! in 1994 on the provision of donor 
organs for transplantation recommended that living dona- 
tion should be expanded in an attempt to increase the 
availability of kidneys for transplantation. Between 1990 
and 1996 live kidney donor transplantation increased by 81 
per cent but still accounted for only 10 per cent of all renal 
transplants performed in 1996. This value is substantially 
lower than that reported by other European countries, such 
as Norway and Sweden where 39 and 27 per cent 
respectively of all renal transplants performed between 
1991 and 1995 were living donor operations’. 

The benefits of live kidney donation for subsequent graft 
survival are well known. The 10-year graft survival rate 
estimate is 84 per cent for a human leucocyte antigen (HLA) 
identical sibling graft and 80 per cent for a one-haplotype 
identical graft, compared with 47 per cent for a cadaveric 
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transplant’. The graft survival of non-HLA-matched 
unrelated grafts is also superior to cadaveric transplant- 
ation, with a 6-year survival rate of 78 per cent’. While the 
benefits for the recipient are evident, surgical removal of a 
kidney from a healthy donor is not without risk. Previous 
studies have reported an operative mortality rate of 0-03- 
0.06 per cent in live kidney donors**. Other risks include 
postoperative complications, long-term impairment of 
renal function, hypertension, psychological morbidity and 
loss of time and income’. The potential benefits for the live 
donor include an intensive medical investigation with 
undiagnosed medical problems being identified and treated 
plus the psychological benefit of organ donation’. 

Live kidney donation is subject to legislation in the UK. 
The Human Organ Transplant Act 1989 and associated 
Regulations? permit transplants from living related and 
unrelated donors, forbid any form of payment, but allow 
reimbursement of legitimate expenses to the donor. Where 
the donor and recipient are blood relatives, genetic 
confirmation is required. In other circumstances potential 
live donation must be referred to the UK Unrelated Live 
Transplant Regulatory Authority (ULTRA). 
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It has been suggested that the evaluation of potential 
live donors in the UK is often based on empirical rather 
than clinical evidence’. The purpose of the present study 
was to establish the organization, methods and criteria 
currently used for live donor assessment in the UK and 
Treland. 


Materials and methods 


All 35 of the renal transplant centres in the UK and the 
Republic of Ireland were contacted. A structured ques- 
tionnaire was sent to 31 centres which are involved in live 
donor transplantation or assessment, as identified by 
telephone survey. The questionnaire was designed to 
establish factors relating to donor assessment, exclusion 
criteria and follow-up. The centres identified a person 
responsible for organization of live donor transplantation to 
whom the questionnaire was sent. 


Results 


In the UK and Ireland 1503 cadaveric renal transplants and 
165 live donor transplants were performed in 1997 by 35 
transplant centres. Four centres do not perform living 
donor transplantation and of the 31 centres sent a 
questionnaire 29 responded. These centres had performed 
1474 cadaveric renal transplants (98 per cent of the total for 
the UK and Ireland) and 150 live donor transplants (91 per 
cent of the total) of which nine were living unrelated 
transplants performed in seven centres. The questionnaire 
was completed by the transplant coordinator responsible 
for living donor transplants alone in 17 centres, with a 
transplant surgeon ın four centres, with a renal physician in 
six centres, by a transplant surgeon alone in one centre and 
by a transplant surgeon and physician ın one centre. 

The organization of live donor assessment was examined. 
It was established that 19 centres had an established 
protocol, four were in the process of devising a protocol 
and six had no protocol. The assessment of live donors was 
led by a transplant surgeon in eight centres, renal physician 
in ten, transplant coordinator in one, transplant coordinator 
and renal physician in two, and in eight the responsible 
person was not identified. A designated transplant coordi- 
nator/nurse practitioner was used by 20 centres to manage 
live donor transplantation. 

Donor and recipient were seen separately in all centres 
and were also interviewed together in 25 of the centres. 
Assessment by a psychiatrist or psychologist was routine for 
live related donors in five centres and for unrelated donors 
in six centres, and was a referral option in 13 centres for both 
live related and unrelated donors. 
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Recipients were removed from the cadaveric transplant 
waiting list when donor assessment was complete in four 
centres, on the date of operation in 17 centres, after 
discussion with recipient and donor in three centres and 
four centres had no defined policy; there was one non- 
respondent. Twenty centres did not have an agreed time 
period between initial assessment and date of operation. A 
period of 3 months was suggested by four centres and 
6 months by five. 


Investigations 

Baseline investigations concerning the general fitness of the 
donor included full blood count, serum urea, creatinine and 
electrolyte estimation, liver function tests, chest radio- 
graphy, electrocardiography and urinalysis; these tests were 
performed by all centres. Serum levels of calcium and 
phosphate were measured in 28 centres, uric acid in 20, 
thyroid function was determined in three, lipid profile ın 
two and erythrocyte sedimentation rate in one centre. 
Investigations relating to diabetes, hypertension, infection 
screening, renal function, renal tract anatomy and histo- 
compatibility are summarized in Table 1. Other investiga- 
tions reported were exercise tolerance test (four centres), 
cervical smear for female donors (one) and bladder 
ultrasonography for older male donors (one). 


Hypertension 


Defined values for hypertension as an exclusion 
criterion had been established in 12 centres, but not 
in the majority. Using the World Health Organization 
criteria for hypertension (mild hypertension: systolic 
pressure of 140-180 mmHg and/or diastolic pressure of 
90-105 mmHg) and the example of an otherwise fit 40- 
year-old man, nine centres would have excluded a 
donor taking one antihypertensive drug and who had 
no evidence of end-organ damage (no left ventricular 
failure or microalbuminuria). Thirteen centres would 
have excluded a donor with mild hypertension who was 
taking no medication and who had no end-organ 
damage. Twenty-one centres would have excluded a. 
donor with borderline hypertension with evidence of 
end-organ damage, and nine would exclude such a 
donor if end-organ damage were absent. 


Creatinine clearance 


Using the scenario of a 50-year-old woman weighing 60 kg, 
levels of creatinine clearance below which exclusion from 
kidney donation should occur were considered to be 
110 ml/min by two centres, 100 ml/min by four, 90 ml/ 
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Table? Summary of investigations performed as part of living 
donor assessment 







“No. of centres routinely 
performing Investigation 
(one) ; 






pare cross-match 
ae Flow cytometric cross-match 






min by four, 80 ml/min by seven and 70 ml/min by two. No 
response to this question was received from ten centres. 


Diabetes 


A fasting blood glucose concentration of more than 
6 mmol/l was considered an exclusion criterion for organ 
donation by 15 centres, a relative contraindication by two 
centres and not an exclusion criterion by ten; two centres 
did not respond. A family history of diabetes was considered 
an exclusion criterion by four centres but not by 23, it was 
considered to be a relative contraindication by one centre 
and one centre did not respond. 


Obesity 


There were no exclusion criteria for obesity in ten centres. 
Others excluded donors whose body-weight exceeded their 
ideal body-weight by 15-20 per cent (eight centres), by 10- 
15 per cent (six centres) and by less than 10 per cent (three 
centres). One centre defined a body mass index of more than 
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Table2 Minimum and maximum ages of living & 
considered by transplant centres in the UK and 










Minimum age e yea) 
16 
18 
a - 

Maximum ane (years) 

None © 

65. 

70 

75 


40 or weight greater than 100 kg as exclusion criteria, while 
another excluded patients with a body mass index over 30. 


Other exclusion criteria 


A potential donor witha history of alcohol abuse would have 
been excluded by 15 centres but considered i 
did not respond. Smokers of more than 20 « 


a ten and 
igarettes per as 
would have been excluded as organ donors by six CET 
considered by 20, three did not respond. 

The exclusion criteria used by centres with respect to 


res but 





appropriate only in D cir and this 
relationship would not have pen considered in four 
centres. Women of childbearing age were cons 
donors by all centres. Donors with mild learning 
would be accepted as donors by 1] centres and ex 
donors by a further 11. Seven centres either stated that 
individual assessment would be required or did not answer 


PCUITISTA NCES, 












the question. Potential donors with moderate learning 
centres but would be 
accepted by three and six did not respond. 


disability were excluded by 20 


Donor follow-up 


Follow-up for live kidney donors was organized by the 
transplant unit in 28 centres and in 11 this care was 
coordinated jointly with the donors’ general practitioners. 
One centre relied solely on the general practitioner for 
follow-up of the donor. 
donors was reported as lifetime by 
one centre, 


The duration of follow-up ot 
18 centres, 10 vears by 
5 years by two and 1 year by four. Following 


initial postoperative assessment no meee oe was 
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arranged by three centres, and there was one non- 
respondent. One year after organ donation, donors were 
seen every 6 months in one centre, annually by 19 centres 
and biannually by one. In the event of an unsuccessful 
transplant, counselling facilities were provided for the 
donor by 15 centres but were not available in 12 centres; no 
information was provided by two centres. 


Discussion 


This study surveyed the practice of live donor assessment by 
centres in the UK and Ireland which were responsible for 98 
per cent of cadaveric and 91 per cent of live donor kidney 
transplants performed in 1997. Four centres do not perform 
living donor transplantation and only seven performed a 
living unrelated transplant in 1997. This raises the 
possibility that patients ın some centres may not have equal 
access to the benefits of living related and living unrelated 
transplantation. Those involved in purchasing renal 
healthcare for a population might reasonably ask that this 
modality of treatment be available to all willing and eligible 
patients. In addition the investigation of a donor and the 
definition of responsibility for that investigation would be 
considered very important, yet at the present time ten of 29 
centres involved in live donor transplantation do not have an 
agreed protocol. 

The assessment of live donors is variably led by renal 
transplant surgeons and physicians, raising the question of 
who should be responsible for this role. It could be argued 
that the responsibility for the donor ultimately lies with the 
surgeon and that there is a potential conflict of interest for 
the renal physician, since itis the renal recipient who derives 
clinical benefit from the procedure. All unrelated donors are 
required to be seen by an independent medical assessor. 
Although not a requirement under transplant legislation, 
independent medical assessors were used by ten centres to 
assess related donors. This perhaps reflects concern over the 
best representation of the donor’s interests and the need to 
have a donor’s advocate. All centres interview the donor 
separately from the recipient, implying cognizance of the 
importance of ascertaining the family dynamics? and 
providing an opportunity for donors to raise specific 
concerns which they may not wish to share with recipients. 
This raises the question of whether greater involvement of 
psychologists would aid in clarification of these issues. 

There are no data indicating the optimal time to remove 
recipients from the cadaveric transplant waiting list once 
live donor transplant has been agreed. The predicament 
exists between the avoidance of surgery on a healthy 
individual who will derive no clear direct benefit and the 
improved graft survival rate following live donor transplan- 
tation in comparison with cadaveric transplantation. In 
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addition, a cadaveric organ which is not used because the 
recipient is transplanted from a living donor source is then 
used to benefit another patient on the waiting list who may 
not have the option of living donor transplantation. 
Coupled with this issue is the question of whether it is 
useful to have a time lapse between initial donor assessment 
and subsequent transplantation. When a policy of leaving 
the recipient on the cadaveric transplant waiting list until 
the date of live donor transplantation is pursued in tandem 
with a long time lapse between donor assessment and 
transplantation, this will inevitably reduce the availability of 
cadaveric organs for transplantation since some recipients 
will be offered cadaveric transplant in the interval. In the 
present study the majority of centres did not identify a rigid 
time period but there was a consensus that assessment 
should not be hurried. Furthermore, there are individuals 
who have varying degrees of commitment to donation and it 
may be important to consider the views of the donor and 
recipient before deciding on the most appropriate time for 
removal of the recipient from the cadaveric transplant 
waiting list. 

General investigations were performed by all centres but 
considerable variability was observed in the methods and 
thoroughness of infection screening, assessment of renal 
tract anatomy and renal function. No clear guidelines are 
available, based on sound clinical evidence, to indicate 
which factors should be considered as exclusion criteria for 
live organ donation. This is reflected in the variability in 
response to creatinine clearance as an exclusion criterion 
and the relatively high rate (ten of 29 centres) of non- 
responders to this question. The ethical dilemma of organ 
donation and informed consent from donors with learning 
difficulties is demonstrated by the low rate of acceptance 
(three of 29) of donors with moderate learning disability in 
the present study. In the USA, Bia et a/.* found that 46 per 
cent of centres do not have a policy regarding the use of 
donors with learning disabilities and 6 per cent accepted 
donors with severe intellectual impairment. 

A further ethical dilemma relating to live donor 
transplantation arises with respect to the age of the ‘donor. 
In the UK, I6years is the legal age for provision of 
informed consent; however, in the present study six centres 
set no minimum age for organ donation. The most common 
age below which organ donation would not be considered 
was 18 years. Atthe other end of the scale, older donors have 
often been considered a greater operative risk and the 
functional results of grafts derived from older cadaveric 
donors are inferior to those from younger donors’®. Data 
froma large series of living donors suggest that graft survival 
is also dependent on donor age". In the present study, 11 
centres set no maximum age limit and a further six would 
consider live donation from donors over 70 years of age. In 
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spite of a move to include older donors, only 3 per cent of all 
living kidney donors reported by the United Network of 
Organ Sharing were over 60 years of age!?. 

Child to parent donation would be considered in 25 of the 
29 centres, and all would consider women of childbearing 
age as potential donors. Buszta etal.'? demonstrated that 
donor nephrectomy does not result in any increased risk of 
hypertension or hyperfiltration damage associated with 
subsequent pregnancy. Questions relating to the use of 
borderline or mildly hypertensive donors revealed that the 
most important consideration was the presence of end- 
organ damage. 

A recent study highlighted the concern that nephrectomy 
may increase the subsequent risk of developing nephro- 
pathy and advocated thorough evaluation’ of potential 
donors for diabetes and diabetic nephropathy’*. In the 
present study, however, ten centres did not consider a blood 
glucose concentration greater than 6mmol/] to be an 
exclusion criterion for kidney donation. 

Considerable variation was evident in the duration and 
frequency of follow-up of live donors. It is only relatively 
recently that 20-year data have become available on live 
kidney donors and, apart from the benefit of reassurance 
offered by long-term follow-up, such information on the 
live donor population would be of great value. 

Currently live donor kidney transplantation is organized 
in a single national centre in both Norway and Finland. 
There are four centres involved in live donor transplanta- 
tion in Sweden, each of which has an individual protocol, 
and research is currently in progress to establish the 
differences between them (J. Wadstrom, personal commu- 
nication). Bia et a/.* discussed the importance of examining 
current practice patterns and defining issues that need 
further study in their report on the practice of living donor 
assessment in the USA. According to the United Organ 
Sharing Network (personal communication) there 1s still no 
national policy for living donor assessment in the USA. A 
similar situation also exists in Australia, where there are no 
national guidelines for living donor assessment. The British 
Transplantation Society and the Renal Association have 
established a working party to develop a national protocol 
to provide a consistent standard of care andrassessment of 
live donors throughout the UK. 
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Background: Ascites is a common complication in patients with chronic liver disease. Some patients are 
resistant to diuretics and need therapeutic paracentesis on a regular basis. This is inconvenient in the 
long term and also has resource implications. Alternatively, these patients may be treated by peritoneo- 
venous shunts, which require insertion of a foreign body into a central vein and are prone to occlusion. 
A new technique for peritoneovenous shunting without the use of foreign material is described. 
Methods: Eight patients with chronic liver disease and diuretic-resistant ascites underwent this proce- 
dure. During operation, the long saphenous vein was divided at the mid-thigh level and inverted towards 
the inguinal canal, where it was anastomosed directly to the peritoneum at the internal inguinal ring 
using non-absorbable suture material. 

Results: Seven patients had successful shunt formation; the remaining patient had to have the shunt re- 
moved because of ascitic leakage. In those who underwent successful shunt formation, the need for 
paracentesis and the dose of diuretic was significantly reduced over a median follow-up of 8 months. 
Hospital stay in the month after discharge was significantly less than that in the month before operation. 
Three patients died during follow-up from causes unrelated to the operation. One patient underwent 
successful liver transplantation. 

Conclusion: This study suggests that saphenoperitoneal shunting is potentially a safe and effective 
therapy for patients with diuretic-resistant ascites. It retains the benefits of peritoneovenous shunting 
without the adverse effects of insertion of foreign material. 


Paper accepted 19 January 1999 


Introduction 


Ascites is a common complication of chronic liver 
disease and is associated with a poor prognosis. It is 
treated initially with diuretics but many patients have 
ascites that is unresponsive to this treatment. In this 
situation, therapeutic total paracentesis is now the 
therapy of choice! and can be repeated over many 
months enabling many patients to remain relatively free 
from symptomatic ascites’. Although paracentesis is 
well tolerated and effective there are concerns about its 
use. Expensive intravenous albumin replacement ther- 
apy is required and renal impairment may occur. In the 
majority of cases the ascites recurs, requiring multiple 
admissions to hospital for paracentesis. This is clearly a 
burden on patients with a poor life expectancy and has 
resource implications for hospitals. Alternative means of 
treatment of ascites have been used. Standard perito- 
neovenous shunts? allow recirculation of ascitic fluid 
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into the vascular space but require implantation of a 
foreign body into a central vein. They have been 
shown to be less effective than paracentesis at control- 
ling ascites because of shunt occlusion’. Transjugular 
intrahepatic portacaval shunting has been considered as 
an option for treatment of ascites, but has not gained 
wide acceptance. This is because there is an increased 
risk of encephalopathy following this procedure, it 
makes liver transplantation more difficult and the 
appropriate expertise may not be readily available. 

The initial results of a new technique for shunting 
ascites into the vasculature are described. Sapheno- 
peritoneal shunting involves a surgical anastomosis of 
the long saphenous vein to the peritoneal cavity, which 
allows ascitic fluid to flow back into the circulation 
when intra-abdominal pressure rises above venous 
pressure. This procedure avoids the insertion of a 
foreign body into the vascular compartment, a potential 
advantage over LeVeen shunting. 
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Patients and methods 


Patients 


Surgery was undertaken in eight patients with ascites 
due to chronic liver disease which was diuretic 
resistant. Of these, five patients had alcohol-related 
liver disease, one hepatitis B, one hepatitis C and one 
Budd—Chiari syndrome secondary to myelofibrosis. All 
of these patients had been treated previously with 
spironolactone and required frequent admissions for 
therapeutic paracentesis before shunt formation. They 
were considered candidates for this operation when 
they were receiving a maximal dose of diuretic and 
required paracentesis at a frequency that interfered with 
their life. All patients had low-protein ascites (less than 
1 g/dl). Two patients had had earlier episodes of 
spontaneous bacterial peritonitis and were on long- 
term prophylaxis with ciprofloxacin 250mg daily 
(Ciproxin; Baypharm, Newbury, UK). Six patients had 
Child-Pugh grade B liver disease and two had grade C 
disease. None of the patients with alcoholic liver 
disease was suitable for liver transplantation because 
of failure to abstain from drinking. 


Preoperative assessment 


All patients underwent preoperative Doppler ultrasono- 
graphy to confirm patency of the long saphenous vein and 
competence of the saphenofemoral junction to allow flow 
from the superficial to the deep system. On the day before 
operation, the ascites was partially drained so that the 
abdomen was lax but still contained some fluid. All patients 
received perioperative antibiotics in the form of intravenous 


Fig.1 Diagram showing incision for and 
formation of a saphenoperitoneal shunt 
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co-amoxiclav (Augmentin; Beecham, Welwyn Garden City 
UK) 1.2 g as a single dose. 


Surgical technique 


Two initial operations were performed under local 


anaesthesia, but the procedure was found to be relatively 








uncomfortable and the other six procedures were under- 
taken under general anaesthesia, An inverted L-shaped 
incision was made with the horizontal limb extending along 
the inguinal canal and the vertical limb along the medial 
aspect of the thigh. The inguinal canal was exposed and the 
bulging peritoneum at the internal inguinal ring was 
identified and carefully isolated. A cut was made in the 
muscle fibres lateral to the internal ring to facilitate 
step. The long saphenous vein was exposed throw 
vertical part of the incision down to the mid-thig 
where it was divided. All tributaries of the long saphe 
vein draining at the saphenofemoral junction were di 








-thigh 






The vein was observed to confirm that there was no 
backflow from the femoral vein and heparinize i 
solution was then instilled, The proximal cut end of the long 
saphenous vein was turned upwards towards the interna 
ring and was anastomosed to the cut edges of an incision i 
the bulging peritoneum with continuous sutures using 4 
polypropylene (Fig. 1). Partial drainage of the ascites on the 
day before operation ensured that the peritoneum was no 









tense during the procedure. This prevented the incision in 
n release of the 


ascitic fluid and also facilitated performance of the 


the peritoneum widening owing to sudde 












canal was reconstructed by closing the external oblique 
aponeurosis as after a hernia repair. The wound was then 
closed. 


Peritoneum 





Femoral vein 
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Results 


Seven patients had successful shunt formation. The 
remaining patient had to have the shunt closed 11 days 
after the procedure owing to a persistent wound infection 
and ascitic leakage. This patient was subsequently treated 
with repeated paracentesis as before. Median length of 
hospital stay was 5 (range 3-18) days. 

In the 3months before operation, paracentesis was 
required at median intervals of 21 (range 11-52) days. In 
the seven patients who had successful surgery, only three 
paracenteses were required after operation with a median 
follow-up of 8 (range 4-12) months. In the 31 days before 
operation, a median of 6 (range 2-22) days was spent in 
hospital compared with 0 (range 0-7) days in the 31 days 
after discharge following surgery. As a policy, all patients 
had an immediate reduction in the dose of diuretic by one- 
third of the preoperative dosage. Further modifications 
were carried out based on clinical response. Median dose of 
diuretic was 300 (range 100-400) mg spironolactone per 
day over the 3 months before operation and 50 (range 0- 
400)mg per day in the 3 months after operation. One 
patient required a single paracentesis following a diagnosed 
episode of spontaneous bacterial peritonitis. Subsequent to 
this he remained relatively free of ascites. Another required 
two paracenteses during ganciclovir therapy for hepatitis B 
before liver transplantation. It is not known whether the 
shunt had occluded. 

Three patients died during follow-up, one at + months 
from septicaemia, one at 6months from variceal haemor- 
rhage and one at 12 months from liver failure. Five patients 
remain alive at a median follow-up of 8 months. One of 
these patients underwent successful orthotopic liver trans- 
plantation following successful antiviral therapy at 
8 months. The saphenoperitoneal shunt did not compro- 
mise this procedure and the patient remained well 
12 months later. 

The main complication encountered following sapheno- 
peritoneal shunt was infection of the groin wound. One 
patient had to have the shunt tied off owing to persistent 
infection and ascitic leakage. Three others developed 
wound infections, which settled with antimicrobial therapy 
alone in two. The third required reopening of the wound 
which resulted in a prolonged hospital stay of 24 days. 

Renal function in patients treated with saphenoperito- 
neal shunts showed no deterioration and improved in three 
of the eight patients. Liver function in the postoperative 
period did not improve in any of the five alcoholic patients. 
No patient in this series developed thrombotic complica- 
tions. The patient with Budd—Chiari syndrome and under- 
lying myelofibrosis was anticoagulated with warfarin at the 
time of operation. Subsequently his anticoagulant control 
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became very difficult, presumably as a result of the shunt, 
and he was managed with long-term low molecular weight 
subcutaneous heparin. No other patient had a clinically 
significant coagulation disturbance. 

Four patients developed oedema of the leg on the side of 
the operation but in all cases this resolved over +-6 weeks 
and did not require specific therapy. Two patients had 
episodes of systemic sepsis following shunt formation. One 
had spontaneous bacterial peritonitis. This patient had had 
two previous episodes of bacterial peritonitis before surgery. 
The episodes were separate in time from the wound sepsis 
and a different organism was implicated. The second died 
from septicaemia of unknown origin. This patient also 
had a history of spontaneous bacterial peritonitis before 
operation. None of the patients developed an inguinal 
hernia. 


Discussion 


This study suggests that saphenoperitoneal shunting is a 
safe and effective therapy for diuretic-resistant ascites. 
Peritoneovenous shunting for refractory ascites was intro- 
duced by LeVeen et al.’ in 1974. The device consists of a 
perforated intra-abdominal tube connected through a one- 
way valve to a silicone tube that traverses the subcutaneous 
tissue to the neck, where it enters one of the jugular veins, 
usually the internal jugular vein. The tip of the intravenous 
tube is located in the superior vena cava near the rightatrium 
or in the right atrium itself. Whenever a pressure gradient of 
3 cmHO or more exists between the abdominal cavity and 
the superior vena cava, the valve remains open and ascitic 
fluid flows into the central venous system. If this pressure 
gradient diminishes, the valve closes, thus preventing 
blood from refluxing into the venous limb of the shunt. 

Although it is effective’, peritoneovenous shunting is 
associated with a high rate of complications, which has 
effectively restricted its use. Obstruction of the shunt is the 
most common complication and occurs in more than one- 
third of patients'”. It has been suggested that the main 
reasons for shunt occlusion are technical difficulty with 
accurate placement of the venous limb of the prosthesis, and 
blockage of the shunt by thrombus, cellular debris and 
inflammatory exudate, which account for 37 and 43 per cent 
of cases respectively’. About 10 per cent of shunts become 
infected necessitating their removal’. 

The first saphenoperitoneal shunt was reported by Pang 
etal.” from Singapore in 1992. They used a Tenckhoff 
catheter to connect the peritoneum in the midline with the 
long saphenous vein. Salvage of a blocked LeVeen shunt by 
re-routing into the saphenous vein has also been described in 
four patients”. All ofthese previous techniques use prosthetic 
material. Most of the complications of the peritoneovenous 
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shunt are related to the prosthesis. The saphenoperitoneal 
shunt, as performed in this study, is a pure biological shunt 
and has many potential advantages. Endothelum has 
intrinsic antithrombotic activity and should therefore sig- 
nificantly reduce the risk of thrombotic occlusion’®. In the 
eight patients in this study, two developed potentially life- 
threatening infection (spontaneous bacterial peritonitis and 
septicaemia). This rate compares favourably with that 
associated with use of LeVeen shunts (30-50 per cent) and 
suggests that the absence of foreign material may reduce the 
risk of infectious complications. 

Successful peritoneovenous shunting clearly depends on 
the presence of a one-way valve in the shunt to prevent 
backbleeding into the peritoneal cavity. The technique 
described relies on the competence of the valves in the long 
saphenous system. This was assessed before operation by 
Doppler ultrasonography which has a reported accuracy of 
between 82 and 100 per cent”. If backbleeding is 
observed from the long saphenous vein during operation, it 
would be unwise to proceed with construction of the shunt. 

There may be a potential risk of hernia formation 
following this operation since the internal inguinal ring is 
widened, although none of the patients in this series had any 
evidence of hernia during follow-up. 

Although there is no documented evidence of the patency 
of these shunts, all patients who had a successful shunt 
fashioned had symptomatic relief of ascites. Therefore, the 
saphenoperitoneal shunt potentially offers all the benefits of 
peritoneovenous shunting without the disadvantages of 
using prosthetic material. Further studies with larger 
numbers of patients are necessary to substantiate this. 
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related liver transplantation 


Y. Sakamoto, Y. Harihara, T. Nakatsuka, H. Kawarasaki, T. Takayama, K. Kubota, W. Kimura, 
Y. Kita, H. Tanaka, M. Ito, K. Hashizume and M. Makuuchi 


Laver Transplart Team, University of Tokyo, Tokyo, Japan 


Correspondence to: Dr Y. Sakamoto, Department of Surgery, Hepato-Biltary-Pancreatc Division, Graduate School of Medicine, University of Tokyo, 


7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan 


Background: Hepatic artery thrombosis after liver transplantation remains a significant cause of graft 
loss and death. Retransplantation is a difficult option after living-related liver transplantation in Japan. 
Methods: Twenty-seven patients underwent living-related liver transplantation with left-sided liver 
grafts donated from their relatives. The hepatic artery was anastomosed end to end under a surgical 
microscope. Anticoagulant therapy was maintained for 2 weeks after operation. Routine post-transplant 
Doppler ultrasonography together with serum blood tests were performed twice a day during the first 
2 weeks. 

Results: Three patients developed hepatic artery occlusion, which was identified by routine Doppler 
ultrasonography before the serum transaminase values increased on days 7, 7 and 3 after surgery 
respectively. In two of the three patients, no apparent arterial thrombosis was recognized and vasospasm 
was therefore considered to be the cause of the occlusion. Arterial patency was restored by urgent revas- 
cularization with reanastomosis in all patients, but one patient with a functional graft died from a cere- 
bral haemorrhage on day 47. 

Conclusion: Early diagnosis of hepatic artery occlusion by routine Doppler ultrasonography and revas- 
cularization of the graft is an indispensable strategy for preventing graft loss after living-related liver 


transplantation. 
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Introduction 


Hepatic artery thrombosis (HAT) after liver transplan- 
tation is a life-threatening event associated with a very 
high rate of graft loss and death’*. Retransplantation 
was considered to be the standard therapy for HAT, 
and the overall survival rate after retransplantation was 
reported to range from 50 to 60 per cent”. Recently, 
the prime therapeutic option for patients who develop 
early post-transplant HAT was replaced by urgent 
revascularization, and the repeated arterial restoration 
rate with this alternative strategy was as high as 88 per 
cent’, 

In Japan, where brain-dead organ donors are difficult to 
obtain, living-related liver transplantation (LRLT) has 
been performed widely’’, and retransplantation of the liver 
is extremely rare. Therefore rescue of the primary graft is 
indispensable even after HAT. 
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This paper describes successful revascularization of three 
patients with hepatic artery occlusion (HAO), following 
early diagnosis by Doppler ultrasonography. 


Patients and methods 


Between January 1996 and December 1997, 27 patients, 
comprising 22 children (aged less than 18 years; including 
15 infants less than 3 years old) and five adults, underwent 
LRLT in this hospital. There were 13 male and 14 female 
patients. The underlying liver diseases were biliary atresia in 
22 patients, and primary sclerosing cholangitis, primary 
biliary cirrhosis, liver cirrhosis, Alagille syndrome and 
fulminant hepatitis in one each. Liver grafts were donated 
from the patients’ parents in 24 cases, and from the 
grandmother, brother and daughter in one case each. The 
left lateral segment, the extended left lateral segment and 
the whole left liver with the middle hepatic vein were 
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harvested as transplant allografts in 14, five and eight donors 
respectively. The left hepatic artery or the aberrant left 
hepatic artery (originating from the left gastric artery) of the 
grafts was anastomosed to the recipient’s main hepatic 
artery, in an end-to-end manner with interrupted sutures of 
9/0 monofilament nylon, under a surgical microscope. The 
number of graft hepatic arteries was two in 18 cases, and one 
in nine. The non-anastomosed artery of the grafts was 
ligated in 17 of 18 cases'*, and two hepatic arteries were 
reconstructed in only one patient. The mean(s.d.) diameter 
of the anastomosed hepatic artery was 2-5(0-7) mm. 

After operation, as anticoagulant therapy, low molecular 
weight heparin, antithrombin II, protease inhibitor and 
prostaglandin E; were administered intravenously as 
described elsewhere’. For immunosuppression, tacrolimus 
and low-dose steroid were used at first intravenously and 
then orally. 

Duplex Doppler ultrasonography (SSD2000; Aloka, 
Tokyo, Japan) was employed for assessing blood flow in 
the grafts and serum biochemical tests were performed 
routinely twice a day (08.00 and 20.00 hours) in the first 
2 weeks and oncea day thereafter according to the condition 
of the patient. 


Results 


Three patients developed HAO, all being diagnosed by 
routine duplex Doppler ultrasonography before any in- 
crease in serum transaminase levels or the appearance of 
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Fig.1 Serial change in postoperative transaminase levels in 
patient 2. Open and closed arrows mark the time of detection of 
hepatic artery occlusion by Doppler ultrasonography and acute 
increase of serum transamunases, and time at which 
revascularization was performed respectively. AST, aspartate 
transaminase; ALT, alanine transaminase; ALP, alkaline 
phosphatase 
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other clinical symptoms (Fig. 1). False-positive or -negative 
findings were recognized on a few occasions where the 
hepatic arterial flow was difficult to detect owing to the 
transient systemic hypotension caused by admunistration of 
hypotensive drugs. HAO occurred on days 7, 7 and 3 after 
surgery. In one patient, emergency angiography was carried 
out to confirm the location and extent of occlusion, but 
transcatheter arterial injection therapy with urokinase was 
not performed. In the other two patients, angiographic 
confirmation was not obtained. Urgent revascularization 
including thrombectomy and reanastomosis of the hepatic 
arteries was performed. After laparotomy, Doppler ultra- 
sonography was carried out from the liver surface, but no 
arterial signal was obtained in any of the patients. 

In the first patient, when the anastomotic site was 
transected, the small tip of an arterial thrombus was 
identified in it. However, the thrombus was not tightly 
packed in the whole cavity of the hepatic artery and 
vasospasm of the anastomotic site was also seen. In the 
second patient, no apparent thrombus was found in the 
arterial lumen, but spastic change of the fine and kinking 
hepatic artery was recognized on the proximal side of the 
anastomosis. Removal of the spastic part of the hepatic 
artery and reanastomosis were performed, and rich blood 
flow was restored immediately after reanastomosis in these 
two patients. In the third patient, because the patient 
developed a brain haemorrhage on day 3, low molecular 
weight heparin was discontinued. HAT was detected by 
Doppler ultrasonography on day 3 just after removal of the 
haematocephalus, and confirmed at operation on day 4. 
This was a typical HAT, and reanastomosis was performed 
successfully using the patient’s right inferior epigastric 
artery as the interposing graft. 

In all three patients, patency of the hepatic arteries was 
restored and the primary grafts were salvaged after urgent 
revascularization. In patient 1, cholangitis and multiple 
biliary strictures developed after operation, which necessi- 
tated long-term biliary drainage. In patient 2, the post- 
operative course was uneventful and the patient was 
discharged on day 31 after transplantation. In patient 3, 
despite the fact that hepatic artery patency was demon- 
strated by Doppler ultrasonography, the patient died from 
massive intracerebral rebleeding on day 47. 


Although revascularization of liver allografts has become 
the first choice of therapy for HAT, success depends on 
early diagnosis and prompt management before necrotic 
change can occur in the liver graft’~'*. Recently, routine 
checks of the hepatic blood flow by Doppler ultrasono- 
graphy have been advocated for the early diagnosis of HAT, 
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especially early after operation. Sheiner et a/.'' performed 
routine Doppler ultrasonography on the first day after 
operation in adults, and on days 1, 2 and 3 in children. In 
cases of very early HAT, occurring within a few days and 
identified by routine Doppler ultrasonography, the grafts 
were salvaged successfully by urgent revascularization. On 
the other hand, HAT occurring late, identified by clinical 
symptoms, was best managed by retransplantation. Hatano 
etal.” reported their experience of four cases of HAT in 242 
LRLTs. In their programme, daily checks by Doppler 
ultrasonography were performed in the first week, but acute 
liver failure developed in all four patients with HAT and two 
of them died. They reported that if they had been able to 
identify patients at high risk of HAT, they might have been 
able to detect the thrombosis earlier by repeated Doppler 
studies. However, no other institute has carried out routine 
Doppler ultrasonography so frequently (twice a day) and for 
such a long period (2 weeks) as in the present programme. 

In two patients in this study, the thrombus was not fully 
packed in the hepatic arterial lumen at the anastomotic site. 
Vasospastic change in the anastomotic segment was 
considered to be the cause of the arterial occlusion. In 
coronary arteries, it has been suggested both clinically and 
experimentally that vasospasm induces thrombosis and 
thereby causes myocardial infarction’®!’. Therefore, it is 
possible that the hepatic artery was rescued before the 
formation of arterial thrombosis and necrosis of the graft 
tissue, owing to the early diagnosis by Doppler ultra- 
sonography. 

‘The postoperative strategies against HAO in LRLT were 
(1) to use anticoagulant drugs, such as low molecular weight 
heparin, antithrombin IM, protease inhibitor and prosta- 
glandin Fy, in the first 1 or 2 weeks**; (2) to follow up graft 
blood flow by duplex Doppler ultrasonography, and take 
serum biochemical measurements twice a day in the first 
week and once a day thereafter; and (3) urgent revascular- 
ization, as the first choice. This meticulous postoperative 
care resulted in the loss of only one patient of 27 who 
underwent LRLT. Schaeff eta/.’® tried to detect HAT by 
colour Doppler ultrasonography before any clinical or 
biochemical manifestation in 22 patients, but all five 
vascular complications were revealed by hepatic dysfunc- 
tion. In the present study, all HAOs were detected by 
routine Doppler ultrasonography before any increase in 
serum transaminase values. 

Although angiographic confirmation is definitive, it is a 
time-consuming and invasive procedure, and the usefulness 
of interventional treatment for HAT using urokinase has 
not been confirmed’’. Of course, false-positive or -negative 
findings of Doppler ultrasonography are theoretically 
possible. If a small-for-size graft is transplanted, blood flow 
signals are difficult to obtain, especially in the early 
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postoperative period. However, the sudden disappearance 
of rich flow signals is a definitive sign of arterial obstruction 
of the graft, except just after administratior ofa hypotensive 
drug. Thus, angiographic confirmation was performed only 
when the ultrasonographic diagnosis was equivocal, as has 
been advocated by others!®. If the diagnosis of HAO is 
confirmed by routine repeated Doppler ultrasonography 
and subsequent increase in transaminase values, emergency 
laparotomy and revascularization would be a rational 
treatment in LRLT. When positive findings obtained by 
Doppler ultrasonography are not accompanied by increased 
serum biochemical levels, careful monitoring of serum 
transaminase values and repeated studies by Doppler 
ultrasonography within 2 hours, rather than surgery, are 
recommended. Pinna et a/.'° also reported that one-third of 
HATs were asymptomatic, and that such cases could be 
followed conservatively. This is because the collateral blood 
supply to the liver graft is sometimes formed from the 
jejunal artery or the inferior phrenic artery. Therefore, 
absence of Doppler signals at the hepatic hilum does not 
always indicate ischaemic change in a liver graft. However, 
Doppler ultrasonography is superior to serum tests with 
regard to the timing of the diagnosis of HAT. 

Although this series included only three patients with 
HAO, the authors’ careful post-transplant management 
policy is believed to contribute to the early diagnosis of 
HAO and prevention of graft loss. 
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Background: Tissue factor (TF), the physiological procoagulant, is expressed in pancreatic tissue as a 
result of malignant transformation. The aim of this investigation was to assess its role in pancreatic 
tumour cell invasion and primary tumour growth. 

Methods: The full-length TF gene (1360 base pairs) was cloned into the plasmid DNA vector pcDNA3 
in sense and antisense orientations, and these vectors were used to transfect the MIA PaCa-2 human 
pancreatic adenocarcinoma cell line. TF gene expression was characterized by Northern blot analysis, 
total cellular antigenic content by enzyme-linked immunosorbent assay and cell surface procoagulant 
activity by enzymatic assay. Invasion of tumour cells in vitro was determined by a standard Matrigel 
assay, and primary tumour growth was measured in immunodeficient mice. 

Results: Overexpression of the TF gene, confirmed by an increased signal on Northern blotting, was 
associated with increases in both total antigenic content for TF (P=0-001) and cell surface procoagulant 
activity (P= 0-008) in sense cells compared with wild-type cells. Likewise, both in vitro tumour cell inva- 
sion (P= 0-001) and primary tumour growth (P= 0-007) were increased in sense transfectants. 
Conclusion: Expression of TF enhances # vitro invasion and primary tumour growth of MIA PaCa-2 
cells, suggesting that this procoagulant molecule might have a role in pancreatic tumour biology. 
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Introduction 


Tissue factor (TF) is the physiological initiator of blood 
coagulation through its cofactor function for factor VIIa’. 
The TF-VIla complex activates factors X and IX with 
subsequent generation of thrombin. The expression of TF 
in vivo is tightly controlled, forming an envelope around 
vascular structures and organ capsules’. TF, a transmem- 
brane cell receptor, is not generally expressed on resting 
endothelium? or in normal epithelial tissues*, but its 
expression is associated with malignant transformation in 
adenocarcinoma of the pancreas’. Patients with malignant 
disease are at increased risk of thrombotic complications 
both spontaneous® and as a result of anticancer therapies’. 
Their activated blood coagulation is associated with raised 
circulating levels of TF, extrinsic pathway activation and 
excess thrombin generation®. TF activity has been shown to 
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be responsible for the procoagulant and platelet aggregat- 
ing activity associated with pancreatic cells’. 

TF plays a role outside haemostasis in vascular develop- 
ment and angiogenesis. Knockout of the TF gene in a 
mouse model is associated with death of the embryo 
between days 8-5 and 10-5 as the walls of yolk sac vessels 
fail to develop, implying a role for TF in normal fetal 
angiogenesis!°. TF expression appears to be a marker for 
malignant angiogenesis in human breast carcinoma!!. In a 
mouse model of experimental melanoma metastasis, 
endogenous tumour cell TF expression correlates with 
metastatic potential’, while transfection and overexpres- 
sion of the TF gene enhances metastasis’. 

The aim of the present investigation was to determine the 
effects of TF expression on tumour cell invasion and primary 
tumour growth of a human-derived tumour, pancreatic 
adenocarcinoma, which is characterized by an aggressive 
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behaviour pattern and a high incidence of thromboembolic 
complications i vivo. The human pancreatic carcinoma cell 
line MIA PaCa-2, previously characterized as having an 
intermediate level of constitutive TF expression'*, was 
selected for transfection of the TF gene and assessment of 
tumour behaviour since its TF level could be either increased 
or decreased through such gene manipulation. 


Materials and methods 


Cell biology 


The human pancreatic adenocarcinoma cell line MIA 
PaCa-2 (ATCC, Rockville, Maryland, USA) was cultured 
in RPMI-1640 and 10 per cent fetal calf serum (GibcoBRL, 
Paisley, UK) in 95 per cent oxygen and 5 per cent carbon 
dioxide. To determine the role of TF in tumour cell 
invasion and primary tumour growth, MIA PaCa-2 human 
pancreatic adenocarcinoma cells were transfected with the 
full-length TF gene in sense and antisense orientations 
using the lipofectin method (Gibco BRL), as described 
previously’. Vectors for expression of TF in sense and 
antisense orientations constructed in the plasmid pcD NA3 
were a gift from Dr W. Ruf (Scripps Research Institute, La 
Jolla, California, USA). A vector DNA: lipofectin ratio of 
2 ug: 5 ug achieved successful transfection with selection of 
colonies using the neomycin analogue G418 (Geneticin; 
Life Technologies, USA) at a concentration of 1 per cent. 


Characterization of tissue factor expression 


TF gene expression was confirmed by messenger RNA 
(mRNA) Northern blot analysis. The mRNA was extracted 
from cells using a standard method. The techniques of 
mRNA preparation, electrophoresis, membrane blottin 
and probe hybridization have been described previously’®. 
Total TF content was measured in cell extracts by enzyme- 
linked immunosorbent assay (ELISA) (American Diagnos- 
tica, Connecticut, USA). 

Functional cell surface procoagulant activity was deter- 
mined using a two-stage clotting assay. Briefly, intact cells 
grown as a monolayer were incubated with normal human 
plasma (from a citrated donor pool) and calcium chloride 
$Onmol/l. The kinetics of plasma clot formation were 
determined using a Molecular Devices automated plate 
reader for 10 min at 37°C, with serial measurements of the 
change in optical density at wavelengths of 340 and 650 nm. 
The maximum velocity of plasma clot formation was 
determined for each clone and was compared to a standard 
curve prepared using known quantities of rabbit thrombo- 
plastin (Sigma Chemical, Missouri, USA) in an identical 
assay. 
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Matrigel invasion assay 

Transwell plates (Costar, Massachusetts, USA) with 12-mm 
diameter chambers and 12-um pores in the polycarbonate 
filters were used. Some 75 ul Matrigel (Becton Dickinson, 
Sparks, Maryland, USA) diluted 1:3 with serum-free 
RPMI-1640 was coated in the upper chamber to a thickness 
of 0-5 mm and was allowed to solidify at 37°C for 30 min. 
For each experiment 1 X 10° cells were incubated in the 
upper chamber at 37°C for 48 h in 95 per cent oxygen and 5 
per cent carbon dioxide, after which the polycarbonate filter 
was removed, fixed with ice-cold methanol and stained with 
haematoxylin. The number of cells attached to the lower 
surface of the polycarbonate filter was counted at x 400 
magnification under a light microscope (Olympus, Tokyo, 
Japan), and a mean was determined from eight such fields. 


Experimental tumour growth assay 


Female adult immunodeficient mice (nu/nu ICRF) were 
housed in pathogen-free conditions and were provided with 
autoclaved drinking water. Cells harvested from tissue 
culture were resuspended in phosphate-buffered saline 
(monobasic potassium phosphate 1-5mmol/l, dibasic 
potassium 8 mmol/l, potassium chloride 3 mmol/l, sodium 
chloride 137 mmol/l, pH 7-2). Three groups each of four 
mice received 1 X 10° cells of either wild-type, TF sense or 
‘TF antisense cells by injection into the right and left flanks. 
Tumour growth was assessed every 2-3 days using calipers, 
and tumour volume was calculated. Animals were cared for 
and killed according to UKCCCR guidelines”. 


Statistical analysis 
Differences in TF characteristics and mm vitro Matrigel 


invasion between cell lines were compared using Student’s t 
test. 


Results 


Northern blot analysis of mRNA from the wild-type, sense 
and antisense clones confirmed successful transfection of 
either sense or antisense TF vector (Fig. 1). Enhanced 
expression of TF mRNA in the sense clones was confirmed 
by ELISA measurement of TF cell content, which was 
mean(s.d.) 377(274)pg/mg for wild-type cells and 
8705(301) pg/mg (P=0-001) for sense-transfected cells. In 
line with TF gene expression, cell surface procoagulant 
activity was increased in the sense clones and slightly 
reduced in the antisense clones, compared with that in wild- 
type cells (Table 1). 
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Fig.1 Northern blot analysis of tissue factor (TF) messenger 
RNA expression. Lane 1, wild type; lane 2, TF sense; lane 3, TF 
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Fig.2 Primary tumour growth in immunodeficient mice. 
Mean(s.d.) tumour volume is shown from eight tumours per 
group (each of four mice that received an injection of tumour 
cells at two sites). TF, tissue factor 


Table1 Effect of tissue factor gene transfection on total tissue 
factor content, surface procoagulant activity and Matrigel 


invasion 
Total TF Procoagulant Matrigel 
protein) 10*cells) h.p.t.) 
MIA PaCa-2 wild type 377(274) 77 60(13) 
MIA PaCa-2 TF-sense 8705(301)* = 37:3 210(57)* 
MIA PaCa-2 TF-antisense 156(50) 68 42(6) 


Values are mean(s.d). TF, tissue factor; h.p.f., high-power field. 
*P=0-001, +P =0-008 versus wild type (Student’s t test) 
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In the standard Matrigel assay, tumour cell invasion was 
increased in TF sense-transfected cells and reduced in 
antisense-transfected cells. The mean(s.d.) number of cells 
invading at 24 h was 60(13) cells per high-power field (h.p.f.) 
for wild-type cells, 210(57)cells/h.p.f. for the sense 
transfectants (P=0-001) and 42(6) cells/h.p.f. for the anti- 
sense transfectants (P= 0-001) (Table 1). 

Overexpression of TF was associated with enhanced 
growth of tumours derived from sense-transfected cells. 
Mean(s.d.) final tumour volumes at day 25 were 
0-04(0-05)cm* for wild-type tumours, 0-91(1-2)em* for 
sense tranfectants (P=0-007) and 0-07(0-06)cm> for anti- 
sense transfectants (Fig. 2). 


Transfection of MIA PaCa-2 human pancreatic adenocar- 
cinoma cells with TF enhances both tumour cell invasion 77 
vitro and the growth of primary tumours i vivo. These data 
extend the finding that overexpression of TF promotes 
tumour growth from a murine cell line’? to a human 
epithelial-derived tumour and provide further evidence for 
its putative role in pancreatic cancer. 

The mechanisms for the proinvasive functions of TF are 
probably multiple. Stahl and Mueller!” have demonstrated 
enhanced tumour cell invasion in a Matrigel assay as a result 
of manipulation and overexpression of the proteolytic 
plasminogen activator urokinase and its receptor. Throm- 
bin, which is generated when TF activates the coagulation 
cascade*’, will upregulate urokinase gene expression in 
endothelial cells*' and urokinase release in a prostate 
carcinoma cell line™. The recent discovery that actin- 
binding protein 280 (ABP-280) is the cytoplasmic ligand for 
TF” provides an alternative explanation. The linking of TF 
to ABP-280 following linking of the extracellular domains 
of the TF molecule by factor VIa is responsible for 
enhanced motility of J82 bladder carcinoma cells in vitro. 
Both the downstream generation of proteases after TF- 
Vila activation and cytoplasmic signalling through binding 
of ABP-280 with enhanced motility are likely to be 
responsible. Similar mechanisms are involved when TF 
overexpression enhances haematogeneous metastasis in 
CHO K] transfected cells'*. In this experiment transfection 
with TF and mutants produced molecules either with a 
10 000-fold reduced affinity for factor VIIa or with deletion 
of the final 20 amino acids of the cytoplasmic tail, 
preventing the ability to bind ABP-280. Further support 
for the concept that the generation of thrombin is an 
important step in the metastatic process comes from studies 
demonstrating that treatment of mice with the direct 
thrombin inhibitor hirudin reduces pulmonary tumour 
seeding after tail vein injection of melanoma B16F 10 cells”. 
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It is well recognized that a growing tumour requires a 
supply of both proteolytic enzymes such as urokinase 
plasminogen activator to facilitate extracellular matrix 
degradation and factors that stimulate angiogenesis. 
Transfection of the TF gene appears to upregulate 
expression of the proangiogenic vascular endothelial 
growth factor (VEGF) and to downregulate thrombo- 
spondin (antiangiogenic) in the murine fibrosarcoma 
model, thereby enhancing tumour growth’®. Stimulation 
of endothelial cells by VEGF upregulates TF expression’, 
suggesting that the relationship between these two mole- 
cules is complex and interactive. Direct evidence for a role 
of TF in angiogenesis comes from experiments involving 
knockout of the TF gene, which results in embryonic 
lethality due to a failure in vascular development'®, 
although this lethality could also be an effect of impaired 
haemostasis”®. 

Studies examining the distribution of TF during organo- 
genesis confirm robust TF expression in fetal pancreas but 
no expression of its ligand factor VII’’. Although TF is 
absent in normal adult pancreas, it is expressed in pancreatic 
carcinoma’ and factor VIIa is also available for signalling, 
the consequences of which include upregulation of uroki- 
nase receptor expression’. Platelets are a rich store of 
VEGF”, which is released when they undergo activation 
and aggregation by agonists such as thrombin*®®. Thus 
tumour cells could ensure their own blood supply if TF 
expression leads to thrombin generation, local platelet 
activation, release of VEGF and resultant angiogenesis. 
Moreover, the thrombin that is generated locally as a result 
of procoagulants may have other effects. Since it is 
mitogenic for cell types such as fibroblasts and smooth 
muscle cells*', thrombin might have a similar effect on 
tumour cells. It also has direct proangiogenic activity, 
stimulating endothelial cell tube formation in vitro and 
experimental angiogenesis im vivo’*. Expression of TF 
probably has important implications in the biology of 
pancreatic carcinoma, and interference in its expression or 
function could offer novel therapeutic opportunities. 
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Background: Pain relief after distal pancreatectomy for chronic pancreatitis is reportedly satisfactory in 
50-80 per cent of patients. This study attempted to determine clinical and radiological features that 
might select patients likely to benefit from distal pancreatectomy, and whether splenic preservation 
influenced the outcome. 

Methods: Thirty-eight patients with chronic pancreatitis, who underwent distal pancreatectomy 
between 1982 and 1998, were reviewed retrospectively. The outcome of surgery was correlated with the 
aetiology of pancreatitis and radiological appearance on endoscopic retrograde cholangiopancreato- 
graphy and computed tomography. 

Results: Good results were achieved in 23 of 36 patients for whom follow-up (median 48 months) was 
available, including all 11 with obstructive pancreatitis. The spleen was preserved in 22 patients. Twelve 
patients became diabetic after surgery: three of 20 in whom the spleen was preserved and nine of 16 
who underwent splenectomy. 

Conclusion: Non-alcoholic patients with a normal pancreas proximal to a dominant ductal stricture had 
a consistently good outcome from surgery. Spleen-preserving distal pancreatectomy, although techni- 
cally demanding, can be performed safely with results equivalent to those of distal pancreatectomy with 
splenectomy or autotransplantation. Splenic preservation, apart from preventing postsplenectomy 


sepsis, might also delay the onset of diabetes. 


Paper accepted 20 March 1999 


introduction 


Patients with painful chronic pancreatitis whose main 
pancreatic ducts are of insufficient calibre to permit 
longitudinal pancreaticojejunostomy are candidates for 
resection of the proximal or distal pancreas, depending on 
the site of the disease’*. Despite the ability of endoscopic 
retrograde cholangiopancreatography (ERCP) and com- 
puted tomography (CT) to identify the 5-15 per cent of 
patients in whom disease is limited to the body and tail of the 
pancreas, the results of distal pancreatectomy in terms of 
pain relief have fallen short of the 80-90 per cent efficacy 
achieved by longitudinal pancreaticojejunostomy*. Pain 
relief has been reported to be good in 50-80 per cent of 
patients in published series after 50-60 per cent distal 
pancreatectomy*, although some reports suggest that the 
degree of pain relief may deteriorate with time’®. Post- 
operative diabetes has been reported in 30-69 per cent of 
patients and deterioration in exocrine function in 30 per 
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cent*. The potential for postsplenectomy sepsis adds a 
additional risk’. 

Stricter patient selection may achieve improvements im 
the results of this operation. All patients who underwent 
distal pancreatectomy for chronic pancreatitis a 
Royal Infirmary from 1982 to 1998 were rev 
determine whether features on ERCP or radials 
imaging could be identified that mi 
favourable outcome. The role of splenic preservation 












ght predict m 





during distal pancreatectomy was also assessed 


Patients and methods 


The medical records of 236 patients with chronic pancreas 
titis treated between January 1982 and January 1998 were 
reviewed, chronic 


Patients were considered to have 


obstructive pancreatitis if they fulfilled the following 





criteria: (1) dominant stricture in the main pa: 






duct; (2) normal main pancreatic duct and side nehes 


proximal to the stricture on ERCP, and normal pancreatic 
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parenchyma on CT and at surgery; and (3) no history of 
alcohol abuse. These criteria were defined and described in 
the Marseilles Classification of Pancreatitis meeting in 
1984". 

Thirty-eight patients had undergone distal pancreatect- 
omy to relieve severe abdominal pain, after ERCP and CT/ 
ultrasonography determined that disease was largely con- 
fined to the distal pancreas. The limit of resection was 
determined by the extent of the disease but rarely extended 
to the right of the superior mesenteric vein. It usually 
included about 40 per cent of the volume of the pancreas. 
After 1989 the spleen was preserved whenever possible. The 
pancreas was transected at the proposed site of resection 
between stay sutures. It was then dissected off the splenic 
vessels using a combination of fine mosquito forceps and 
diathermy in a right to left direction towards the splenic 
hilum, oversewing the branches of the splenic artery and 
vein with fine vascular sutures. In some patients with very 
indurated pancreatic parenchyma a thin rim of tissue was 
left on the splenic vessels to safeguard them. In these 
patients the pancreatic branches of the splenic artery and 
vein were oversewn less precisely as they exited this rim of 
tissue. The transected main pancreatic duct was sutured 
with non-absorbable Tycron (Ethicon, Edinburgh, UK) or 
polypropylene, and the stump of the pancreas was oversewn. 
Patients in whom splenic preservation was not possible 
underwent a classical distal pancreatectomy. In some of 
these, three to five slices of splenic tissue, approximate- 
ly 30 xX 30 X 3 mm in size, were autotransplanted into the 
omentum. 

ERCP and CT/ultrasonography reports were examined. 
Patients were graded at last follow-up on a score of 1-3 for 
intensity of pain, need for narcotic analgesia and hospital 
admissions (Table 1). An overall score of 3 or 4 was classified 
as a good result, 5 or 6 as a fair result, and 7, 8 or 9 as a poor 
result. 


Table1 Method used to score outcome of pancreatectomy for 


chronic pancreatitis 


Score 





Occasional (pt to. one è pe year) ; 
Multiple ; ; 
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Results 


Among 38 patients undergoing distal pancreatectomy there 
were 29 men and nine women, with a mean age of 40 (range 
19-68) years. The aetiology of chronic pancreatitis was 
alcoholic in 23 patients, hereditary in three, idiopathic in 
one and postobstructive pancreatitis in 11 patients. Sixteen 
patients had a pseudocyst. They underwent distal pancrea- 
tectomy rather than cystoenterostomy because the pseudo- 
cysts were associated with obstructive pancreatitis (four 
patients), or the patient had predominantly distal pancrea- 
titis with cysts that were recurrent (six), intrasplenic or 
perisplenic (two), or considered too small to contribute to 
symptoms (four). 

ERCP was successful in 35 patients. The investigation 
failed in three because of technical problems of pancreas 
divisum (one) or previous Roux-en-Y gastrectomy. CT or 
ultrasonography was performed on all patients. 

Spleen preservation was attempted in 26 patients and was 
successful in 22 (Table 2). The single postoperative death 
occurred in a severely malnourished alcoholic patient 
referred with pancreatic ascites and a serum albumin level 
of 13 g/l. ae operation he developed septicaemia but no 
focal pathology could be identified on CT. Post-mortem 
examination revealed the presence of an undiscovered 
subdiaphragmatic abscess around the spleen. 

There were 
surgery from complications of diabetes, one unrelated death 
at 17 months and one death from overwhelming post- 
splenectomy sepsis 61 months after surgery in a diabetic 
patient who had an autotransplant at the original operation. 

Neither Howell-Jolly bodies nor target cells were 
demonstrated in the postoperative peripheral blood smear 
of any of the seven patients who underwent splenic 
autotransplantation. 

One patient was lost to follow-up, but the remaining 36 
who were discharged from hospital were followed for 
a median of 48 months. Twenty-three had a good result 


three late deaths: one at 5 months after 


following distal pancreatectomy which included all 11 
patients with postobstructive pancreatitis; four had fair and 
nine poor results. Outcome was not influenced by the type 
of operation performed. A comparison between outcome of 
surgery and aetiology, as well as morphological features 
documented before operation, is shown in Table 3 

Twelve of 36 surviving patients became diabetic at a 
median of 6months (mean 22 months; range 1day to 
84 months) after surgery. Seven of these 12 patients were 
diagnosed as diabetic within 6 months of surgery. All but 
one underwent splenectomy. Diabetes worsened signifi- 
cantly in one of four patients who were diabetic before 
operation. The incidence of diabetes was less after spleen- 
preserving distal pancreatectomy (13-6 per cent) than a 
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Table2 Operative details and complications after distal pancreatectomy for chronic pancreatitis 














-Distal | panci reatectomy 
and spienie Prasarvation 
` (n=22) 








- 


*Values are median (range). 


Table3 Factors predicting outcome after distal pancreatectomy 
for chronic pancreatitis 





*Endoscopic retrograde cholangiopancreatography (ERCP) was unsuc- 





cessful in two patients; ERCP was unsuccessful in one patient 


traditional operation (57-1 per cent) despite the proportion 
of patients with sae pancreatitis being similar in 
each group. 


Discussion 


Modern imaging techniques help define the extent of 
pancreatic disease and ductal abnormality in patients with 
chronic pancreatitis. This study indicated that, despite 
apparent limitation of pancreatitis to the body and tail of 
the gland on imaging, patients with alcoholic or hereditary 
chronic pancreatitis were more likely to have persistent pain 
after distal resection, suggesting a more diffuse pancreatic 
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+All complications occurred in a single patient 








involvement at the outset. In contrast, all 11 parents with 





postobstructive pancreatitis were found to have 
outcome after distal pancreatectomy. 

Although the presence of a pseudocyst in the tail of the 
pancreas increased the likelihood of a good outcome after 
distal pancreatectomy, this response was not as reliable 
suggested by Rattner etal”. They reported good : 
from surgery in all seven patients with pseudocvsts 
series of 20 who underwent distal pancreatecromy. 
their study and the present one contain limited numbers o 
patients. 

Patients with diffuse pancreatitis fared poorly campina 
with those with focal chronic pancre atitis confined to í 
tail in this as well as other series“, 













An added side-to 
pancreaticojejunostomy to a dilated proximal 

duct probably contributed to an improved out 
distal resection in one patient with diffuse disease 
duct occlusion. Such patients will probably benefit from a 


panere atie 


ome after 





ul distal 


duodenum-preserving pancreatic head resection as a 
cated by Beger et a/."°, particularly in the presence ofa h 
pancreatic head. 

Splenic preservation has been advocated by a number of 
others! 1". Warshaw?! has described a technique of distal 
pancreatectomy in which splenic vessels are ligated both at 
the level of transection of the pancreas and again at the 
splenic hilum, leaving the spleen to survive on blood fow 
through the vasa brevia. He performed this successtully in 
all 13 patients with chronic pancreatitis in a series of 25 
distal pancreatectomies, although one patient with spleno- 
megaly subsequently developed a splenic abscess. Long- 
term splenic viability is uncertain with this 
Others have described techniques whereby the pancreas is 








appro 











dissected off the splenic v ae completely * This can be 
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difficult in many patients with chronic pancreatitis and 
pseudocysts, in whom pancreatic tissue is often densely 
adherent to the splenic vein. 

Splenic autotransplantation is no substitute for splenic 
preservation. Patients with viable transplanted splenic 
tissue capable of red cell scavenging function may still die 
from overwhelming sepsis, as demonstrated in this and 
other series'*, When splenectomy is unavoidable, auto- 
transplantation is reported to restore a degree of immune 
function’® and it should therefore be recommended. 
Patients should still be immunized against Pneumococcus, 
Haemophilus influenzae b and Neisseria meningitidis, as well as 
receiving long-term antibiotics'*. 

Diabetes developed within 6 months of surgery in seven 
patients and was exacerbated in one of four who were 
diabetic beforehand. The incidence of diabetes in patients 
who underwent splenic preservation was less than that 
among those in whom traditional distal pancreatectomy was 
performed even though the proportion of patients with 
obstructive pancreatitis was similar in both groups. These 
observations may be premature as numbers were small. 

Spleen-preserving distal pancreatectomy, although tech- 
nically demanding, can be performed safely and has the 
advantage of reducing the risk of overwhelming post- 
splenectomy infection. Final proof of the value of this 
approach awaits a larger study. 
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Background: The aim of this study was to assess the efficiency of photodynamic therapy (PDT) on 
human pancreatic cancer cells in vitro and in an animal model. 

Methods: Human pancreatic tumour cell lines were submitted to PDT with pheophorbide a (Pha), a 
chlorophyll derivative, in culture and after grafting into athymic mice. Pha was tested in culture (107° 
10° mol/l) with a 5-J/cm’ energy treatment and on tumour-bearing Nude mice (30 mg/kg intraperito- 
neally) with a 100-J/cm’ PDT session. The effect of PDT was assessed in vitro using proliferative, apop- 
totic and clonogenic tests and in vive on tumour growth and on the induction of tumour necrosis. 
Results: PDT inhibited tumour cell growth in culture by affecting DNA integrity. This tumour cell 
photodamage started at low concentration (10°’ mol/l) as corroborated by clonogenic and tumour 
growth tests. A strong necrosis was achieved in vive with a single PDT session. 

Conclusion: PDT destroyed human pancreatic carcinoma after low photosensitizer supply and weak 
energy application. It exerted this tumoricidal effect via apoptosis induction with a gentle protocol, and 


apoptosis and/or necrosis with a stronger protocol. 
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introduction 


Pancreatic adenocarcinoma, currently rated fifth in cancer- 
related deaths, remains a major concern in digestive 
surgery’. With an overall median survival of 6 months and 
a discouraging 5-year survival rate after radical surgery, 
prognosis in pancreatic cancer remains pessimistic!”. 
Adjunctive treatment to pancreatic resection may improve 
survival or at least improve quality of life’. Owing to the 
relatively selective targeting of neoplastic tissue reported 
in the literature’, photodynamic therapy (PDT) could be 
such a treatment? 

The PDT protocol includes a preoperative intravenous 
injection (24-48 h) of a light-sensitive agent (the photo- 
sensitizer) that is retained selectively by tumour cells. After 
surgical resection of the main tumour, monochromatic light 
excitation can be used to destroy residual tumour cells*. The 
photosensitizer excited by light in an environment rich in 
oxygen absorbs and transfers energy from photons to 
oxygen molecules. Toxic oxygen species are formed which 
are very reactive chemicals and damage proteins, lipids, 
nucleic acids and other cellular components’. 

Pancreatic cancer is a disease for which PDT may be 
indicated", Good access to the whole upper part of the 
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abdomen under laparotomy allows easy perc 
light delivery after tumour resection. Thi: 
been demonstrated in rodent pancreatic carcinom 









sensitizer and a 665-nm red light excitation’. T 

the tumour-bearing animals were rendered diseas 
after a single PDT session’. Before desi 
the effect of PDT on human pancr 
both in vitro and in vivo. 





gning a phase | trial, 


Materials and methods 


Photosensitizer 


Pha has been extensively described previously’. Dissolved 
in ethanol and cleared from aggregates by centrifugation, its 
maximal concentration was 5 X 10°? mol/l. For i vitro use, 
it was diluted in red phenol-free DMEM (Gibco BRL, 
Cergy-Pontoise, France). For i vivo injection, lipid- 
associated Pha was prepared by a thin film hydration 
method”, at a final concentration of 5 mg/ml. 


Tumour model 


Part of a liver metastasis biopsy, collected during a 








bypass procedure performed on a stage IV pan 
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carcinoma, was xenografted into Nude mice. The resulting 
human pancreatic tumour model was maintained by serial 
transplantation. The other part of the biopsy was used for 
the establishment of the HA-hpc2 cell line which has been 
described and characterized previously'”. 


Animals 


Eight-week-old male athymic mice (Charles River Labora- 
tories, Orléans, France), weighing 20-22 g, were housed in 
an authorized facility and maintained under standards 
complying with the National Research Council’s guide- 
lines. 


In vitro studies 


Cell cultures 


‘Three human pancreatic tumour cell lines with conserved 
tumorigenicity, namely Capan-1'', HA-hpe2'? and Panc- 
1) were cultured in DMEM (4-5 g perml glucose) 
containing 10 per cent fetal bovine serum and supplemen- 
ted with antibiotics (penicillin 100 units/ml, streptomycin 
100 ug/ml and amphotericin 25 ug/ml; Gibco BRL). Cells 
were grown at 37°C in a $ per cent carbon dioxide 
humidified incubator. 


Photodynamic therapy 


The cell culture medium (almost 70 per cent confluence) 
was renewed with red phenol-free DMEM | day before 
treatment. The tumour cells were incubated with increasing 
concentrations (from 10°!° to 10° mol/l) of Pha for 4h. 
The medium was then changed for a sensitizer-free one and 
the cells were illuminated with a light source (halogen lamp, 
fitted with a 10-nm bandwidth bandpass filter centred at 
670 nm) which gave a 5-J/cm’ fluence (assessed on volume- 
absorbing calorimeter analysis with a type 3-78 sensor; 
Scientek, Boulder, Colorado, USA) over 2-5 min. The cells 
were incubated for 14-16h before phase reverse micro- 
scopic observation and harvesting. The specificity of PDT 
was assessed in control experiments done with light or dye 
alone. 


Electrophoretic detection of internucleosomal DNA cleavage 


DNA isolation and agarose gel electrophoresis were 
performed as described previously’. Briefly, tumour cells 
were incubated in a lysis buffer. After RNAse treatment, 
DNA was extracted with a phenol/chloroform mixture and 
precipitated with sodium acetate. DNA samples and a 100- 
base-pair DNA ladder (Promega, Charbonniéres, France), 
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mixed with a loading buffer, were electrophoresed in 
agarose gels. The DNA bands were visualized under 312- 
nm light after ethidium bromide staining. 


Clonogenic cell survivel 


Clonogenic cell survival was measured by the colony- 
forming ability of each cell line after PDT. Serial tenfold 
dilutions (10*, 10°, 10°) of irradiated cells were seeded in 60- 
mm? tissue culture Petri dishes. Untreated tumour cells 
served as controls. The cells were fixed and stained with 5 
per cent Giemsa after 10 days of growth and the number of 
grossly visible colonies was counted. 


[PH] Thymidine incorporation assay 


Tumour cell proliferation was assessed by determining 
CI {]thymidine incorporation into DNA". Briefly, 0-5 pCi 
[6- H]thymidine (Amersham, Les Ulis, France) was added 
to 10° viable cells per well (1 ml volume). After incubation 
for 24h, the cells were dissolved in 0-34N sodium 
hydroxide. The radioactivity incorporated into trichloro- 
acetic acid-precipitable material was measured by liquid 
scintillation spectrometry and [H]thymidine incorpora- 
tion was expressed in counts per minute per well. 


In vivo studies 


Tumour cell growth after photodynamic therapy in vitro 


The viability of pancreatic tumour cells recovered after in 
vitro PDT was evaluated in athymic mice by subcutaneous 
injection of 0-3 ml cell suspension (10° cells). Six animals 
were used for each dose tested, ranging from 0 to 5 x 10°° 
mol/l Pha. Four weeks later, the mice were examined for the 
presence of a tumour. 


Tumour system 


Mice were injected subcutaneously with 0-3 ml of HA-hpc2 
pancreatic tumour cell suspension. Investigations were 
carried out 10-12 days following inoculation, when the 
tumours reached 7-10mm in diameter and 4-6mm in 
thickness. 


Pharmacokinetic studies 


Mice bearing a subcutaneous pancreatic tumour were given 
an intraperitoneal injection of liposomal Pha 30 mg/kg. 
Animals were killed in sequence from 0 (no injection) to 48 h 
following dye administration. The tumour and non- 
adjacent skin were excised, weighed and assayed for Pha 
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concentration by spectrofluorophotometry as described tumour was exposed by a | 

previously“? In three tumour-bearing mice, killed 24h generated by an argon ion pumped 
after sensitizer injection, visceral tissue concentrations were Technomed International, Bron/Par 
also determined. 665 nm was applied on the sole tum 


fibre 400 mm in diameter, which deli 
100-J/em*? PDT was given (4 


Photodynamic therapy protocol s 
Instant tumour changes (subcutar 


Twelve tumour-bearing mice were randomly injected noted. The skin was examined 24] 
intraperitoneally with either liposomal Pha 30mg/kg or were excised after euthanasia fo 
dye-tree liposomal preparation and kept in darkness for histological studies of haematoxyli: 
24h. Under ketamine anaesthesia (intraperitoneal Imal- sections. Tumours from mice sub 
gene 1000 100 mg/kg; Rhéne-Meérieux, Lyon, France) the liposomal injection (#7 =6) or las 


served as controls 
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Fig.1 Effects of increasing concentrations of pheophorbide a mol/l (lane 6) and 5 xX 10°° mol/l 
(Pha) on [H]thymidine incorporation into DNA of pancreatic pattern of internucleosomal DNA cleava A 
tumour cells treated with red light (5 J/cm”). Results are the indicative of nuclease activation, ca 
mean(s.e.m.) of three experiments. “P< 0-05, P< 0-01, 100-base-pair (bp) DNA ladder is s 
$P<0-001 versus no-PDT controls patterns were obtained in five other exper 


Table1 Incidence of pancreatic tumour growth after subcutaneous grafting of cells pretreated with pheophor! 


Pheophorbide a (mol/l) 
0 107° 10° 107 5x107 10% 25x10“ 
Capan-1 6of6 6of6 5of6 2of6 0of6 0of6 Oof6 t6 
Panc-1 6 of 6 6 of 6 6 of 6 3of6 0of6 Oof 6 0of6 6 
HA-hpc2 6of6 6 of 6 6 of 6 4of6 1of6 0of6 0of6 t6 
Viable tumour cells (10°), pretreated for +h with increasing concentrations of Pha plus red light (5 Jem"), were sul I 


mice for each concentration tested. Tumour growth was assessed 4+weeks later 
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Statistical analysis 


Mean and s.e.m. were calculated. The statistically signifi- 
cant difference between treatments was assessed using one- 
way analysis of variance followed by a parametric Student’s 
unpaired t test, where Bartlett’s test indicated homogeneity 
of variance, or by a non-parametric Mann-Whitney test for 
significantly different variances. A difference was con- 
sidered significant when P<0-05. A statistically significant 
difference towards 0 was assessed in the same way by a one- 
group comparison with Student’s ¢ test. The correlation 
between some parameters was studied using a parametric 
Pearson test or a non-parametric Spearman test when 
variances were significantly different. Instat 2.00 Macintosh 
software (GraphPad Software, San Diego, California, USA) 
was used. 


Results 
In vitro experiments 


Effect of photodynamic therapy on tumour cell growth 


Without light excitation Pha did not affect tumour cell 
growth. With red light stimulation, the photosensitizer 
appeared effective in a dose-dependent manner from 10% 
mol/l (10 per cent inhibition of the maximal [H]thymidine 
incorporation into cellular DNA in Capan-I cells and 20 
per cent inhibition in Panc-1 cells) to 10° mol/l (almost 90 
per cent inhibition in the three cell lines) (Fig. 1). Increasing 
the concentration of dye induced an exponential regression 
in [H]thymidine incorporation for each tumour cell line 
(correlation coefficients ranged between 0-88 and 0-98). 
The ICsp (50 per cent inhibitory concentration) of Ph a was 
5 X 10” mol/l for Capan-1, 7 X 10” mol/l for Panc-1 and 
20 X 10°? mol/l for HA-hpc? cell lines (Fig. 1). In any case a 
full inhibition of cancer cell growth was achieved i vitro. 


Induction of apoptosis after photodynamic therapy 

Gel electrophoresis was used to detect nucleosome multi- 
mers 16h after PDT. The results obtained with Capan-1, 
Panc-1 and HA-hpc? cell lines were similar. Results for the 
HA-hpc2 cell line are illustrated in Fig. 2. Lane M shows the 
series of DNA ladder markers. There was no evidence of 
internucleosomal cleavage in control cells (ane 1) nor in 
cells treated with a low concentration of sensitizer (lanes 2— 
4). When cells were treated with Pha 10% mol/l (lane 5) or 
more (lanes 6 and 7), the typical DNA ladder fragmentation 
pattern, corresponding to internucleosomal cleavage of 
DNA in agreement with cell apoptosis, was observed. This 
degradation pattern was found only after PDT. 
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Fig.3 Effects of increasing concentrations of pheophorbide a 
(Pha) on clonogenic cell survival of irradiated (5 J/cm’) or 
untreated (control) pancreatic tumour cells. Results are the 
mean(s.e.m.) of three experiments for each serial tenfold dilution 
(10*, 10° and 10? cells). *P< 0-05, ¢P< 0-001 versus no-PDT 
controls 
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0 12 24 38 48 
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Fig.4 Pheophorbide 2 (Ph 4) concentration ın nude mouse 
xenografted human pancreatic tumour and in surrounding 
normal mouse skin after intraperitoneal liposomal Ph a 
administration (30 mg per kg body-weight). Each point is the 
mean(s.e.m.) of three animals 
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Clonogenic cell survival 


The rate of tumour cell survival after PDT was dependent 
on both Pha concentration and pancreatic tumour cell 
type (Fig. 3). The number of Capan-1 and Panc-1 colonies 
was reduced at a Pha concentration of 107 mol/l (10 and 
20 per cent of no-PDT controls respectively) and at 
5x10” mol/l for HA-hpc2 colonies (20 per cent of 
no-PDT controls), a concentration resulting in less than 
5 per cent survival for the two other cell lines. There was no 
colony 10 days after seeding for Pha concentrations higher 
than 10° mol/L. 


In vivo experiments 


Tumour cell growth after photodynamic therapy in vitro 


Tumour growth after subcutaneous grafting in Nude mice 
of 10° pretreated pancreatic cancer cells (Table 1) also 
depended on the concentration of Pha applied before the in 
vitro PDT session. In this in vivo situation, photodynamic 
efficiency started with Pha 107 mol/l and increased with 
5 X 107 mol/l; complete tumour growth inhibition was 
induced at Pha concentrations abovel0™ mol/l. 


Pharmacokinetic studies 


Skin and HA-hpe2 tumour uptake after peritoneal injection 
of liposomally entrapped Pha is summarized in Fig. 4 and 
Table 2. Pha affinity for skin, pancreas or duodenum was 
weak. The main Pha target was the xenografted human 
pancreatic tumour in which the photosensitizer concentra- 
tion remained stable throughout the 48 h investigated. 


Table2 Pheophorbide a concentrations 24h after intraperito- 
neal administration in Nude mice 


Tissue (nmol per g tissue) ratio” 
Tumour 2.8(0:7) = 
‘Skin 050-1) 56 
Duodenum 0-4(0-1) 7-0 
Liver 1-0(0-4) 28 
Spleen 0-4(0-1) 7-0 
Kidney 0-1(0-0) 28-0 
Lung 0:1(0-0) 28:0 


Values are mean(s.e.m,) for three animals after administration of 
liposomal pheophorbide # 30 mg/kg. *Ratio of pheophorbide # concen- 
trations between the xenografted human tumour and other mouse tissues 
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Fig.5 Micrographs of mouse xenografted human pancreatic 
tumour after photodynamic therapy (PDT) with a fux of 100 J; 
cm’, without (a) or with (b,c) intraperitoneal administration of 
liposomal pheophorbide a (Ph a) 30 mg/kg 24h before 
illumination. a Tumour 24h after PDT without Ph wv. Ductal 
tumour cells, surrounding several small-sized duct lumens, exhibit 
a well differentiated aspect. There is no evidence of oedema or 
cellular necrosis. b Central part 24h after PDT with Phu. | here 
is evidence of complete cell necrosis with loss of the usual ductal 
arrangement of the tumour. ¢ Basal part of tumour 24h after PD 
with Pha. Strong cell necrosis is always present except in the basal 
part of the micrograph in which ductal structures can be 
recognized with some cell phototoxic damage such as picnosis 
(Haematoxylin and eosin stain; original magnification » 100) 
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Effect of photodynamic therapy on human pancreatic tumour- 
bearing mice 
£ 


PDT was achieved only on the less Pha-sensitive human 
pancreatic tumour cell line. Capillary rupture occurred at the 
vicinity and/or at the surface ofthe HA-hpc2 tumours during 
PDT giving a subcutaneous haemorrhage and sometimes 
early charring. One day later, the skin seemed unaffected at 
gross examination while the tumours, surrounded by oedema 
of the connective subcutaneous tissue, looked like necrotic 
lumps. Control HA-hpc2 tumours (treated with either dye or 
light alone) remained unaffected. 

At histological examination, the normal pancreatic 
carcinoma (Fig. 5a) consisted of a dense structure with well 
differentiated ductal cells, many mitotic, surrounding 
small-sized duct lumens. Extensive tissue damage was 
evident in samples of tumours treated with 100J/cm’. 
‘There was general tissue oedema and most tumour cells 
were strongly altered or destroyed (Fig. 5b). Some intact, 
non-mitotic cells were seen (Fig. 5c), more obviously in the 
basal part of the tumours. Microscopic examination 
revealed necrosis with a maximum depth of 10 mm. 


Discussion 


PDT using Pha as photosensitizer has the ability to destroy 
human pancreatic carcinoma cells. PDT not only inhibited 
tumour cell growth in culture, but also affected DNA 
integrity as assessed by induction of apoptosis using both a 
low Pha concentration and low light energy. The tumour 
cell damage even after slight i» vitro PDT was confirmed 
both by failure of ôn vitro clonogenic cell survival and in vivo 
tumour graft tests. An early and strong i vivo necrosis of 
HA-hpe2 tumour cells (the least PDT-sensitive pancreatic 
tumour cell line iv vitro), borne by athymic mice, was 
achieved after PDT at 100 J/cm’, in spite of a relatively low 
dye tumour concentration. 

Among several direct cytotoxic pathways, apoptosis has 
been recently advocated't7!. This PDT-induced inter- 
nucleosomal DNA fragmentation (already described for 
other tumour cells with Photofrin'*!°!??! (Quadralogic 
Technologies, Vancouver, Canada), 5-aminolevulinic acid 
(ALA), etiopurpurin'”'*, phthalocyanine’?! or meta- 
tetra(hydroxyphenyl)chlorin (mTHPCY ') occurs very ra- 
pidly and seems to be dependent on the laser light 
threshold?” as well as on the photosensitizer concentra- 
tion!®. In the present ¿z vitro experiments, carried out with 
low-power red light and subsequently a low fluence rate, 
apoptosis was also dependent on the dose of photosensiti- 
zer. Indeed, when high Pha concentrations (more than 10% 
mol/l) were applied, prompt cell necrosis was observed and 
DNA was lysed rather than fragmented (data not shown). A 
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similar iv vitro observation was reported by Dellinger’ with 
Photofrin for a concomitant increase in fluence and dye 
concentration. Thus apoptosis was highlighted at a low 
fluence rate and especially with low power density, avoiding 
early and massive cell destruction. Kessel et a/.'* suggested 
that necrosis could be a consequence of cell membrane 
alteration while apoptosis results from lysosome or 
mitochondria photodamage. Lysosomal enzyme release, 
as mitochondrial respiratory pathway injury, generates 
DNA internucleosomal cleavage with consequent inhibi- 
tion of cell proliferation, and delays tumour cell death’. 
Such a gentle programmed cell death avoids the PDT- 
induced tumour haemorrhage already described for pan- 
creatic tumours during experimental PDT”. In this way 
PDT efficiency should be improved since haemoglobin 
pigments, acting as a shield against tissue light penetration, 
are absent. 

An improved response to PDT was recorded when in vitro 
clonogenic cell survival or in vive tumour growth after 
subcutaneous grafting of pretreated cells was evaluated. In 
both situations a toxic effect was observed on three types of 
cell colonies from dye concentrations fivefold to tenfold 
lower than those established in proliferation or apoptosis 
testing 24h after treatment. A similar observation was 
reported recently by Dahle etal.” 48h after low-energy 
Photofrin PDT on two types of cell colonies i vitro. It was 
concluded that cells at confluence interact with each other 
by an unexplained mechanism, mediating the effect of PDT 
so that lethal cell damage seems to be propagated from 
affected cells to adjacent primarily unaffected cells”*. These 
findings are contrary to the common notion that radiation 
damage is confined to injured cells. The long-term tumour 
cell survival shows that it seems true i” vivo also and argues 
for an i vitro underestimation of most of the usual tests of 
cytotoxicity. The mechanism of PDT tumour destruction is 
multifactorial * mvolving at least indirect killing of tumour 
cells (vascular injury yielding hypoxia and/or anoxia; 
macrophage activation yielding cytokine release)”* and 
direct singlet oxygen killing of tumour cells* (via impair- 
ment of mitochondrial function”*, of cellular biomembra- 
nous systems”? and perhaps of DNA replication). 

There may be advantages in PDT at low fluence rate 
performed with weak power density to prolong singlet 
oxygen yield and complete solely tumour cell apoptosis. In 
this way injuries of surrounding normal organs can be 
avoided. An optimal balance is presently to be found 
between too strong thresholds giving acute vascular 
damage, rapid superficial necrosis but no deep induction 
of apoptosis and PDT sessions that are too weak to achieve 
safe global tumour apoptosis. One drawback of such a 
gentle PDT protocol might be a time-decreased oxygen 
environment via long-term dye excitation. This adverse 
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effect could be overcome by high-rate oxygen-assisted 
ventilation of the patient during illumination. 

The only photodynamic agent currently approved by the 
US Food and Drug Administration is Photofrin, a complex 
mixture of haematoporphyrin molecules. While it is an 
effective photosensitizer, it has two major drawbacks. One is 
a prolonged skin photosensitivity, lasting several weeks even 
after low dosage. The other is the relatively poor tissue 
penetration of the required laser light (630 nm wavelength), 
giving efficiency to a depth of 3-5 mm. Besides Pha, several 
new photosensitizers are now under clinical development 
such as ALA-induced protoporphyrin IX? or mTHPC’®. 

Pha shows some advantages for pancreatic tumour 
management compared with other photosensitizers*?*”’, 
It was more efficient than ALA, which allowed only a 
prolonged survival?” in spite of a better pancreatic tumour 
uptake, as it rendered two-thirds of the experimental 
ammals disease free’. The absorption of ALA-induced 
protoporphyrin IX occurs at 630nm, giving a PDT 
efficiency to a depth of 4mm”, while Pha absorbs at 
665 nm with a resulting efficiency to a depth of 10mm*. 
Above all, ALA (with a 50-J/em? PDT session) induced 
serious damage to all normal structures (e.g. normal 
pancreas, duodenum, stomach, main bile duct, portal vein) 
surrounding the pancreatic tumour and caused the death of 
the animals**®, Pha, with a twofold stronger PDT session, 
was not deleterious® and allowed preservation of all these 
structures?’ apart from the sole duodenal mucosa in one 
case’? which healed subsequently®. Finally, the singlet 
oxygen quantum yield (Fp) of Ph a at both 630 and 665 nm is 
higher than 0-7, while the Fp of protoporphyrin IX reached 
only 0-5 at 630 nm>”, suggesting a lower efficiency. Al these 
arguments support a closer clinical examination of Pha 
PDT in the treatment of pancreatic cancer. 
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Deep venous thrombosis in peripheral vascular disease 
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Background: This prospective study aimed to determine the prevalence of lower limb deep venous 
thrombosis in patients with peripheral vascular disease (PVD). 

Methods: Some 136 patients admitted for arteriography, angioplasty or arterial reconstruction with 
limiting claudication (7 = 72), ischaemic rest pain (n= 26) or gangrene (#=38) and 40 control subjects 
admitted for general surgical procedures but without evidence of PVD were screened with colour 
duplex ultrasonography for the presence of venous thrombosis in the lower limb deep veins before any 
surgical or radiological procedures were undertaken. Patient age, the ankle: brachial pressure index 
(ABPI) and the presence of other risk factors for venous thromboembolism were also recorded. 

Results: Venous thrombosis was found in 27 of 136 patients with PVD and two of 40 control patients 
(P= 0.03). Logistic regression analysis demonstrated that decreasing ABPI independently contributed to 
an increased risk of deep venous thrombosis. 

Conclusion: There was a high prevalence of venous thrombosis among patients with PVD which was 


related to the severity of the ischaemia. 
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Introduction 


Complications of deep venous thrombosis (DVT) are a 
major cause of morbidity and death. In the USA 140000 
fatal and 400000 non-fatal cases of pulmonary embolism 
occur each year’ and in the UK 10 per cent of hospital 
deaths are due to pulmonary embolism’. Post-thrombotic 
syndrome is another common sequel of venous thrombosis 
presenting as a significant health care problem. 

Peripheral arterial and venous disease often coexist. If 
Virchow’s triad is accepted as a basis for the development of 
venous thrombosis’, peripheral vascular disease (PVD) has 
a number of characteristics which are likely to promote 
venous thrombosis. First, compared normal subjects, blood 
flow increases to a lesser extent in patients with PVD during 
exercise and reactive hyperaemia*°. Second, there is an 
increased concentration of metabolites such as complement 
C3 and C5, free oxygen radicals and lipid peroxides 
produced in relation to distal tissue ischaemia and reperfu- 
sion which, at least in vitro, upregulate the procoagulant 
properties of the vascular endothelium®’. Finally, in- 
creased systematic activity of the coagulation system has 
been detected in PVD!®™!* and hypercoagulable states have 
an increased prevalence'*"'®, While some reports indicate 


© 1999 Blackwell Science Ltd 


British Journal of Surgery 1999, 86, 907-910 


that PVD may present an increased risk for venous 
thrombosis within certain groups of patients!™!$, it is not 
generally listed among risk factors'”. 

In this study patients with symptomatic PVD were 
screened for thrombosis of the lower limb deep veins with 
colour duplex ultrasonography before any radiological or 
surgical procedure was undertaken. 


Patients and methods 


Some 136 patients (92 men and 44 women) with PVD 
admitted for arteriography, angioplasty or arterial recon- 
struction were recruited for the study. Forty control 
subjects (28 men and 12 women), admitted to hospital for 
general surgical or urological procedures but without 
evidence of PVD, were also invited to take part. The 
presence or absence of PVD was confirmed by the clinical 
history and measurement of the ankle: brachial pressure 
index (ABP). Control subjects with an ABPI of 0-9 or less”° 
were excluded from the study. The median age of patients 
with PVD was 71 (range 43-94) years and that of controls 
was 66 (46-81) years. Seventy-two patients with PVD 
complained of claudication alone, 26 suffered from 
ischaemic rest pain and 38 had gangrene. Thirty-one of 
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the patients with PVD were diabetic; there was one subject 
with diabetes among the controls. Regional Ethics Com- 
mittee approval had been obtained for the study and all 
participants gave their informed consent. 

Ultrasonography took place with a Diasonics Gateway 
2000 series ultrasound unit (Diasonics Ultrasound, Santa 
Clara, California, USA) coupled with a 7-MHz two- 
dimensional linear array probe or a 3-5-MHz sector probe 
where deeper visualization was necessary. The common and 
superficial femoral, popliteal and leg veins, including the 
comitant veins of the crural arteries and the medial 
gastrocnemius vein as well as the soleal plexus, were 
scanned for signs of venous thrombosis. These signs 
comprised loss of compressibility, visualization of echo- 
lucent or echogenic intraluminal material, wall irregula- 
rities and anatomical changes consistent with recanaliza- 
tion?™??. Doppler flow abnormalities raised the suspicion of 
venous thrombosis but were not accepted on their own as 
evidence of previous DVT. Thrombi were considered acute 
if they were echolucent and distended the vein. The 
remainder were described as chronic and no further attempt 
was made to determine their age as it is not possible to 
achieve this reliably with ultrasonography”. The site of 
thrombosis was classified as either proximal (i.e. at, or 
proximal to, the popliteal vein with or without distal 
involvement) or infrapopliteal. All scans were performed by 
the same operator. 

Following ultrasonography, after a rest of at least 30 min, 
the ABPI was measured and a clinical history was taken. The 
presence was sought in the past medical history of any major 
risk factors for venous thrombosis including: history of 
previous DVT, major surgery or trauma, myocardial 
infarction, congestive cardiac failure, stroke or cancer. 
Patients were categorized according to the presence or 
absence of one or more of these risk factors. 


Statistical analysis 


The age of subjects in the patient and control groups was 
compared using the Mann-Whitney test with large sample 
approximation. Binomially distributed parameters were 
analysed with the x’ test. The effect of multiple factors on 
the presence of DVT was examined with a logistic 
regression model. 


Results 


The male to female ratio was similar in the PVD and control 
groups (x° =0-08, 1 d.f., P=0-78). The median age in the 
control group was 5 years less than that of patients with 
PVD despite the similar range (P< 0-002). Some 85 of 136 
patients with PVD had at least one major risk factor for the 
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development of venous thrombosis compared with 19 of 40 
in the control group (x? = 2-88, 1 d.f., P=0-09). 

Overall, 27 of the patients with PVD had ultrasono- 
graphic changes consistent with DVT compared to only 
two controls (x? = 4-95, 1 d.f., P=0-03). None of the DVTs 
appeared acute on ultrasonographic assessment. In the 
control group both DVTs were unilateral whereas among 
patients with chronic lower limb ischaemia 19 had unilateral 
and eight had bilateral changes resulting in a total of 35 legs 
with previous venous thrombosis (y?=7-03, 1 d.f, 
P=0-008). All but three of these 35 legs had an ABPI of 
less than 0-9, In 28 of the 35 legs with DVT and PVD, the 
proximal veins were involved while in the control group one 
DVT involved the proximal veins and one was confined to 
the calf veins. Nine of 27 patients with PVD and DVT, and 
22 of 109 patients with PVD but no DVT, were diabetic 
(x7 =2-13, 1d.f£., P=0-14). - 

Some 21 of 27 patients with PVD and DVT, and both 
control subjects with DVT, had one or more major risk 
factors for the development of venaus thrombosis 
(x? =5-57, 1 d.f., P=0-018). In particular, four had a history 
of previous DVT in contrast with three of 109 patients with 
PVD but no DVT (x? =6-44, 1 d.f., P=0-01). Clinical signs 
of venous hypertension were detected in five of 27 patients 
with PVD and DVT, compared to 26 of 109 patients with 
PVD but no DVT (g =0-35, 1 d.f., P=0-55). Patients with 
DVT were significantly older (median 71 (interquartile 
range 67-81) years) than those in whom DVT was not 
detected (70 (62-76) years) (P = 0-044). 

A logistic regression model was used to examine the 
relationship between DVT and age, the presence of at least 











1-6 = 
i | 
14 
ð 
E 1:2 
a è 
é 1-0 a5 
308 . 
F $ 
O 
ž 0-4 s 
$ 
0-2 
0 = 
L 
Deep venous 
thrombosis 


Fig. 1 Scattergram showing ankle : brachial pressure index of 
patients with and without deep venous thrombosis. Lines 
represent the median. *P < 0-001 (Mann-Whitney test) 
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one major risk factor and ABPI. Only ABPI was significantly 
associated with venous thrombosis (P=0-001) (Fig. 1); age 
(P=0-21) and the presence of other risk factors (P= 0-22) 
were not. 


There have been conflicting reports regarding the relation- 
ship between DVT and PVD in the legs. During amputa- 
tions performed for severe PVD, DVT is frequently 
encountered!”. One case-control study listed PVD as a 
possible risk factor in patients presenting with symptomatic 
_ venous thrombosis!®. However, DVT was found less 
commonly following vascular surgical operations??? than 
- after major general surgical or orthopaedic procedures'®”®. 

In this study, patients were screened for DVT before 
surgery or radiological procedures. Colour duplex ultra- 
sonography was used, which has a high sensitivity and 
specificity in detecting DVT??? Although the sensitivity is 
reduced ın infrapopliteal veins, ın asymptomatic patients 
and with chronic DVT high specificity is maintained’. 
While the incidence of symptomatic DVT in the commu- 
nity detected by venography has been reported?” little 1s 
known about its prevalence. Veins recanalize, thrombi 
dissolve and the DVT may become undetectable”®, but even 
many years later some DVTs are still detectable with 
ultrasonography”’. 

DVT was detected significantly more frequently among 
patients with PVD than in the control group. Most changes 
were seen in proximal leg veins probably because of the 
higher sensitivity of ultrasonography in this region and 
because thrombi dissolve more readily in infrapopliteal 
veins”, 

Patients with PVD were more likely than control subjects 
to have one or more major risk factors for DVT. While 
other risk factors and age showed a significant relationship 
with DVT in simple comparisons, in the logistic regression 
model this significance disappeared and only the severity of 
PVD, as estimated by ABPI, showed a significant correla- 
tion. This may’be the result of several factors. First, 
different risk factors for DVT were combined into one non- 
parametric characteristic that inevitably became a crude 
indicator of the actual risk. Second, except in patients who 
previously had an amputation, two ABPI values could be 
recorded, so this had a greater weight than age and other risk 
factors. Finally, neither age nor the presence of one or more 
major risk factors is it'dependent of the presence of PVD. 
Since PVD was analysed in greater detail in this study, it is 
perhaps not unexpected that ABPI was found to be the most 
important risk factor for DVT. 

The design of the study did not allow an assessment of the 
causes of the increased prevalence of DVT in patients with 


i 
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PVD. Further epidemiological studies as well as investiga- 
tion of blood coagulation in the leg veins ın patients with 
PVD may answer some of the questions. In the meantime, 
the possibility of DVT should be considered in the 
assessment and management of patients with PVD. 
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Background: The purpose of this study was to investigate whether colour duplex imaging alone could 
safely and effectively be used to diagnose lower limb arterial lesions and guide subsequent percutaneous 
transluminal angioplasty (PTA). 

Methods: Patients with discrete lower limb arterial lesions, preferably stenoses, which could be visua- 
lized clearly by colour duplex imaging were selected for duplex-guided PTA. Duplex-guided PTA was 
performed in an operating theatre using conventional balloon catheters. 

Results: Duplex imaging was used to diagnose and guide PTA of 55 arterial lesions in 50 legs of 45 
patients. There were 53 stenoses and two occlusions. The median (range) ankle : brachial pressure index 
was 0-86 (0-52-1-10) before dilatation and 1-00 (0-83-1-40) immediately after dilatation (P= 0.0001). 
There were no complications during or after any of the procedures and 46 of the 47 symptomatic legs 
were markedly improved at a median follow-up of 23 days. Radiographic imaging was not required for 
any of the procedures. 

Conclusion: It is possible to diagnose and angioplasty lower limb arterial lesions using colour duplex 


imaging alone. 
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Introduction 


Since 1964', percutaneous transluminal angioplasty (PTA) 
has become a well established therapeutic option in patients 
with peripheral vascular disease”, PTA is conventionally 
guided and monitored by radiographic imaging. This carries 
the risks of exposure to ionizing radiation and adverse 
reactions to contrast media. The advent of colour duplex 
imaging has enabled studies of duplex ultrasonography to 
guide PTA of lower limb arterial lesions’. However, 
radiographic imaging and arteriography are usually used to 
confirm the nature of the arterial lesion before PTA? , to 
aid guidewire placement’ and to confirm the result after 
PTA*’. In addition, a specially developed modified angio- 
plasty catheter system has been used in some centres”. 

The purpose of this study was to investigate whether 
colour duplex imaging alone could be used safely and 
effectively to diagnose lower limb arterial lesions and guide 
subsequent PTA. Neither arteriography nor radiographic 
imaging was used at any stage and unmodified, conventional 
balloon catheters were used for PTA. 
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Patients and methods 


Patients were selected from all those referred for 
colour duplex imaging over 18 months. Di: 







graphy is no longer performed for perip 
insufficiency and all patients who require i 
clinical grounds first undergo colour duplex i 
The results of these scans help dictate which p 
be treated conservatively, undergo angioplasty or are 
considered for surgery. For this preliminary study, patients 
were selected for duplex-guided angioplasty who had 
discrete lower limb arterial lesions, preferably stenoses, 
that could be clearly visualized by colour duplex imaging. 


Diagnostic colour-coded Doppler imaging 
Ultrasonography was performed using either a Diaso 
Marters (Diasonics, Bedford, UK) or ATI. UMO 
(Advanced Technology Laboratories, Letche 
machine. For optimal ultrasonic visualiza 
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examined supine with a 3.5-MHz probe. A 5-MHz probe 
was used for the more superficial femoropopliteal and 
infrapopliteal arteries which were scanned with the upper 
body elevated and both legs relaxed in slight external 
rotation. Insonation of the popliteal artery was performed 
in a lateral position with the knee gently flexed. The tibial 
vessels were similarly insonated. 

Arterial lesions were located by changes in colour flow 
patterns and broadening of the Doppler spectrum. A value 
of 50 per cent diameter reduction was considered 
significant". The degree of stenosis was quantified by 


measuring the peak systolic velocity (PSV) across the lesion 
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and a PSV ratio of 20 or more was considered signifi- 
aa | , è a 

cant” |". Vessels were considered occluded if no colour flow 

could be detected and no pulsatile flow was present with 


pulsed Doppler. 


Duplex-guided angioplasty 


These procedures were performed by a vascular radiologist, 
vascular surgeon and vascular technologist in an operating 
theatre with mobile digital subtraction arteriographic 
imaging available if required. The patient lay supine and 
the ankle: brachial pressure index (ABPI) was measured in 
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Fig.1 B-mode images showing a the guidewire in the superficial femoral artery, b the predilator in the superficial femoral artery and ¢ 
the angioplasty balloon inflated within the superficial femoral artery. Reproduced with permission from Greenhalgh RM, ed. Vascular 


Imaging for Surgeons. London: WB Saunders, 1995 
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all patent pedal vessels. The diameter of the normal artery 
just proximal to the lesion was used to determine the size of 
angioplasty balloon. The ipsilateral groin was then scanned 
to demonstrate the arterial anatomy and level of the 
common femoral bifurcation, and the common femoral or 
superficial femoral artery was punctured using a modified 
Seldinger technique with a one-part needle. A standard 
straight guidewire (0-035 inches, 150cm Teflon coated; 
Meadox, Dunstable, UK) was then introduced and ad- 
vanced up to and across the lesion under ultrasonographic 
guidance (Fig. 1a). A tapered predilating catheter (Van 
Andel type; Cook, Letchworth, UK) was introduced over 
the guidewire and advanced across the lesion under duplex 
control (Fig. 1b). Heparin (5000 units) was then given and a 
conventional balloon catheter (MS Classique; Meadox) 
positioned across the lesion (Fig. 1c) and inflated to 
12 atmospheres using a Kimal inflation syringe. The 
balloon was then deflated, the catheter advanced beyond 
the lesion and the PSV ratio remeasured. If the residual PSV 
ratio was 1-5 or more balloon dilatation was repeated up toa 
maximum of five times in an attempt to return the ratio to 
below 1-5. At the conclusion of the procedure the ABPI was 
remeasured in all patent calf vessels to make sure that they 
had not been embolized. ABPI and PSV ratio were 
remeasured at follow-up between 12 and 58 days after PTA. 


Statistical analysis 

Data are presented as median (range). Differences between 
ABPI and PSV ratios before and after dilatation and at 
follow-up were examined by the Wilcoxon matched-pairs 
signed rank test. 


Results 


Colour duplex imaging was used to diagnose and guide 
PTA of 55 arterial lesions in 50 legs of 45 patients. Forty- 
four procedures were for claudication, three for critical 
ischaemia and three for asymptomatic vein graft stenoses. 
There were 53 stenoses and two occlusions. Three lesions 
were situated in the common iliac artery, one in the external 
iliac artery, 40 in the superficial femoral artery, seven in the 
popliteal artery, one in the posterior tibial artery and three 
in vem grafts. The median (range) lesion length was 1 (0.5- 
10) cm. ‘The image quality was considered good in 24 (44 
per cent), moderate in 20 (36 per cent) and poor in 11 (20 per 
cent). The median (range) time taken for the procedure was 
25 (15-50) min. 

During the same 18-month interval, 32 conventional 
PTAs were performed in patients with claudication caused 
by stenoses. These legs were not treated by duplex-guided 
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Fig.2 Ankle: brachial pressure indices (ABPIs) ın the first 30 legs 
before percutaneous transluminal angioplasty (PTA), 
immediately after PTA and at follow-up 
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Fig.3 Peak systolic velocity (PSV) ratios for the first 30 stenoses 
before percutaneous transluminal angioplasty (PTA), 
immediately after PTA and at follow-up 


PTA because of potential difficulties in visualizing iliac and/ 
or popliteal artery stenoses. Thus 44 (58 per cent) of 76 
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patients with stenoses causing claudication were suitable for 
duplex-guided PTA. 

The median (range) ABPI before dilatation was 0-86 
(0-52-1-10) and immediately after dilatation it rose to 1-00 
(0-83-1-40) (P=0-0001). The median (range) PSV ratio was 
4.2 (2-0-10-0) before dilatation and 1-1 (1-0-3.2) immedi- 
ately after dilatation (P=0-0001). Follow-up ABPIs and 
PSV ratios were obtained at a median (range) of 23 (12— 
58) days when the ABPI had further risen to 1-10 (0-82- 
1-40) (P=0-0001 compared with immediately after dilata- 
tion) and the PSV ratio was 1-2 (1-0-5-0) (P= 0-92 compared 
with immediately after dilatation) (Figs 2 and 3). 

Compared with values measured immediately after 
dilatation, the ABPI had further increased at follow-up in 
36 legs (72 per cent), stayed the same in eight (16 per cent) 
and decreased in six (12 per cent); the PSV ratio had further 
decreased ın 24 lesions (44 per cent), stayed the same in ten 
(18 per cent) and increased in 21 (38 per cent). Of the 36 legs 
that had an increased ABPI at follow-up, 17 had a 
concomitant further fall in PSV ratio, nine showed no 
change and ten had a rise in PSV ratio compared with values 
measured immediately after dilatation. 

There were no complications during or after any of the 
procedures and 46 of the 47 symptomatic limbs were 
markedly improved at a median follow-up of 23 days; 
claudication had returned in one leg. Radiographic imaging 
was not required for any of the procedures. 


Discussion 


The advent of high-resolution colour-coded duplex 
imaging® '! has allowed accurate non-invasive mapping 
of lower limb arterial disease and many now consider 
colour-coded duplex imaging, rather than arteriography, 
as the diagnostic ‘gold standard’. A number of investigators 
have used colour duplex imaging to select patients for 
PTA!®!3-17 and the results of the present study support this 
approach. Duplex imaging was used to guide PTA of 
discrete lower limb arterial lesions using conventional 
unmodified balloon angioplasty catheters and no major 
difficulties or complications were encountered in the first 55 
procedures. 

All patients underwent diagnostic colour duplex imaging 
and it was therefore straightforward to select those with 
discrete, easily visualized lesions. Although the majority of 
lesions in this series were stenoses, two occlusions were 
treated and itis anticipated that with increasing experience a 
higher proportion of occlusions could be recanalized under 
duplex guidance. Approximately 60 per cent of all claudi- 
cants with stenotic disease were suitable for duplex-guided 
PTA, a figure considerably greater than the 17 per cent 
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reported by Katzenschlager etal.” although somewhat less 
than the 79 per cent reported by Ramaswami etal.. These 
discrepancies reflect different selection criteria and until the 
selection cri-eria for duplex-guided PTA are clarified such 
disparities are likely to persist. 

Having established the efficacy and safety of duplex- 
guided PTA it is important to determine whether it offers 
significant alvantages over conventional radiographically 
guided PTA. The obvious advantages are that the risks of 
ionizing radfation and adverse reactions to contrast media, 
particularly in patients with renal impairment, are removed. 
These risks are, however, small and perhaps the most 
significant advantage of duplex-guided PTA is that it 
corrects the haemodynamic rather than the anatomical 
abnormality. Mewissen et a/.'” have shown after conven- 
tional PTA that an arteriogram can appear normal in the 
presence of asignificant residual flow disturbance (PSV 2 or 
more) on duplex imaging and that the presence ofa residual 
flow disturkance correlates with early PTA failure. 
Although this finding has received support from Spijker- 
boer et al.’°, there are contradictory reports’?! and this area 
remains controversial’*”*. It would seem reasonable to 
conclude that although a residual stenosis detected by 
duplex imaging after PTA predicts early failure, a good 
duplex result may not guarantee long-term success. 

It was the intention to return the PSV ratio to below 1-5 
after PTA. This was not always possible and yet in some 
patients (44 per cent) the PSV ratio had further reduced at 
follow-up. Tris suggests that in some patients there is a 
‘maturation’ of the angioplasty response. In support of this 
hypothesis, some patients (72 per cent) also had further 
improvement in ABPI at follow-up; a similar phenomenon 
has been noted by other authors”*”>. Possible reasons for 
this include resolving plaque haemorrhage, resolution of 
post-PTA vasospasm and delayed improvement in collat- 
eral circulation. The finding in the present study that ten of 
36 limbs that had a further increase in ABPI at follow-up 
showed a paradoxical rise in PSV ratio at the angioplasty site 
suggests that factors other than remodelling contribute to 
this ‘maturation’ phenomenon. 

It is possible to diagnose and treat lower limb arterial 
lesions using colour duplex imaging alone. With increasing 
experience it may be possible to treata greater proportion of 
patients by duplex-guided PTA but there will always be a 
need for radiographic guidance in complex cases. In patients 
treated primarily by radiographically guided PTA, ‘duplex 
quality control’ might improve long-term patency. 
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Background: Prolonged ischaemia followed by reperfusion (I/R) of skeletal muscle results in significant 
tissue injury. Ischaemic preconditioning (IPC), achieved by repeated brief periods of I/R before pro- 
longed ischaemia or adenosine pretreatment, can prevent I/R injury in cardiac muscle. The aim of this 
study was to ascertain in a rodent model if damage to skeletal muscle due to global hindlimb tourniquet- 
induced I/R could be similarly attenuated. 

Methods: Anzesthetized rats were randomized (n = 6~10 per group) to five groups: sham-operated con- 
trols; I/R (4h of ischaemia, 2 h of reperfusion); IPC (three cycles of 10 min of ischaemia/10 min of reper- 
fusion) alone; IPC immediately preceding I/R; or adenosine 1000 ug/kg immediately before I/R. At the 
end of reperfusion, biopsies were taken from the left gastrocnemius muscle for measurement of myelo- 
peroxidase (MPO) and reduced glutathione (GSH). Before ischaemia and at the end of reperfusion, 
blood samples were taken for measurement of nitric oxide metabolites, tumour necrosis factor (TNE) a 
and macrophage inflammatory protein (MIP) 2. 

Results: IPC before I/R resulted in lower levels of MPO (P<0-001) and TNF-a (P = 0-004}, and higher 
levels of GSH (P< 0-001) and nitric oxide metabolites (P = 0-002) than I/R alone. Adenosine had effects 
comparable to IPC pretreatment (P< 0-001 for MPO, P= 0-002 for GSH, P=0-02 for nitric oxide meta- 
bolites and P= 0-001 for TNF-a). There was no difference in the blood pressure or the MIP-2 concen- 


tration among the groups. 


Conclusion: IPC or pretreatment with adenosine ameliorates the I/R injury of skeletal muscle. 
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Introduction 


Skeletal muscles are often subjected to prolonged periods of 
normothermic ischaemia followed by reperfusion (I/R). 
Depending on the extent of the ischaemic area, I/R may lead 
to local injury with impaired function (‘no reflow’) or 
remote (multiple) organ failure, in particular renal damage 
and pulmonary non-cardiogenic oedema’. 

Ischaemic preconditioning (IPC) as a means of attenuat- 
ing VR injury was initially described ın canine myocardium? 
and introduced to skeletal muscle in the form of inter- 
mittent application of a clamp on the vascular pedicle of an 
islanded muscle flap before sustained ischaemia*°. The 
higher injury threshold that distinguishes skeletal muscle 
from myocardium‘ led to the identification of an effective 
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protocol for IPC*°. However, in the clinical setting no 
trauma (e.g. by using clamps) to the pedicle of a flap before 
transfer is allowed, nor can the infrarenal aortic cross- 
clamping model of Lee et al.’ be applied outside aortic 
surgery. Tourniquet ischaemia of a limb represents a more 
realistic picture seen ın the course of a surgical procedure, 
but there are tight time limits beyond which irreversible 
muscle damage occurs®. The few studies published so far on 
the tourniquet model of IPC have been contradictory" 
and the effect of IPC without subsequent I/R has not been 
characterized. 

Pharmacological modulation of I/R has recently been 
attempted experimentally in myocardial tissue using 
adenosine, a naturally occurring nucleotide precursor that 
is rapidly produced and released by the catabolism of 
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adenosine 5-triphosphate during ischaemia’. The pro- 
phylactic effect of systemic preischaemic infusion of 
adenosine on skeletal muscle has largely been studied in 
the island muscle flap model'*!* and the aortic cross- 
clamping model’. 

The aim of the present study was to test the hypothesis 
that IPC (employing the tourniquet hindlimb model) or 
administration of a single dose of adenosine could limit 
damage to the muscles of the rat hindlimb when they are 
subsequently subjected to prolonged warm I/R. Oxidative 
damage to muscle tissue was determined by measuring the 
content of myeloperoxidase (MPO), a marker of neutrophil 
infiltration, and reduced glutathione (GSH), a naturally 
occurring antioxidant in the gastrocnemius muscle. Addi- 
tional indicators of systemic inflammation were the arterial 
concentrations of the stable plasma metabolites of nitric 
oxide (nitrite and nitrate) and the ‘proinflammatory’ 
cytokines tumour necrosis factor (TNF) o and macrophage 
inflammatory protein (MIP) 2, the murine equivalent of 
interleukin 8. 


Materials and methods 


Experimental animal model 


Under licence from the UK Home Office and in appro- 
priately designated facilities, adult male Sprague-Dawley 
rats (250-350g) were anaesthetized by intraperitoneal 
injection of Hypnorm (fentanyl/fluanisone; Janssen 
Pharmaceuticals), midazolam (Hypnovel, Roche) 5 mg/ml 
and distilled water in a 1:1:1 volume ratio, at a dose of 
1-8 ml/kg. Continuous monitoring of the arterial blood 
pressure was carried out via a catheter (Portex, Hythe, UK) 
inserted into the common carotid artery. A tourniquet effect 
was produced by means of an Allis clamp whose arms had 
been bent so that it fitted snugly when applied proximally 
around the left hindlimb; global limb ischaemia and 
subsequent reperfusion was confirmed in several animals 
with the aid of a laser Doppler blood flow monitor probe 
(MBF 3D; Moor Instruments, Axminster, UK) placed over 
the gastrocnemius muscle. 

The animals were divided into five groups (Fig. 1). Groups 
Aand C included sixanimals each, and there were ten animals 
in each of the other three groups. The total duration of 
experimentsin each ofthe groups was the same. Ratsin group 
Aservedastimecontrols, i.e. theyremained anaesthetized for 
the whole duration of the study without undergoing any 
surgical intervention. Group B comprised the test animals 
(UR). The tourniquet around the left hindlimb remained in 
place for 4h continuously, after which it was removed to 
allow reperfusion for a further 2h. Animals in group C 
underwent IPC only, i.e. the tourniquet was applied to the 
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Fig.1 Study protocol. Common blood sampling points were at 1 
and 7 h after administration of anaesthesia (0h). The left 
gastrocnemius muscle was harvested at 7 h. I/R, ischaemia 
followed by reperfusion; IPC, ischaemic preconditioning; ADO, 
adenosine 


left hindlimb for 10 min and released for 10 min a total of 
three times. Group D underwent IPC immediately followed 
byI/Ras described above. Ratsin group Ereceived adenosine 
(Adenocor; Sanofi Winthrop) 1000 g/kg instead of IPC 
immediately before undergoing I/R as above. 

Arterial blood samples (1 ml) were collected for measur- 
ing nitrite and nitrate, TNF-a and MIP-2 at 1 and 7h after 
the start of anaesthesia. These time points represent just 
before the beginning of sustained ischaemia and 2 h after the 
beginning of reperfusion for groups B, D and E; for group C 
they mark the end of the IPC and 6h following that; in 
group A they were the corresponding ume points (Fig. 1). 
The blood samples were centrifuged at 3000g for 15 min, 
and the supernatant was separated and stored at- 20°C. The 
mean arterial blood pressure was recorded at the time of 
blood sampling. 

Two hours after the beginning of reperfusion in groups 
B, D and E and at corresponding times for the remaining 
two groups (i.e. immediately following the second blood 
sample), the medial head of the left gastrocnemius muscle 
was harvested; longitudinal slices were snap frozen in liquid 
nitrogen and subsequently stored at —80°C for estimation 
of MPO and GSH activity. The animals were killed shortly 


afterwards. 


Laboratory techniques 


All reagents were purchased from Sigma (Poole, UK) unless 
specified otherwise. 
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For assessment of neutrophil sequestration, tissue MPO 
activity was measured as described previously’. Human 
MPO was used as standard. The results were expressed as 
change in absorbance units per gram dry tissue. 

GSH levels were measured via a commercially available 
colorimetric assay (Bioxytech GSH-400; Oxis Interna- 
tional, Portland, Oregon, USA) as described previously’®. 
The results were expressed as change in absorbance units 
per gram dry tissue. 

Plasma concentrations of the nitric oxide metabolites 
were assayed using a nitric oxide chemiluminescence 
analyser (270B NOA, Sievers Instruments, Boulder, 
Colorado, USA)”. All samples were assayed in triplicate. 
A standard curve was prepared with a set of dilutions (10° to 
10% mol/l) of sodium nitrate. The concentrations of nitric 
oxide metabolites in the samples were determined by 
comparison with the standard curve and expressed in 
micromoles per litre. 

Enzyme-linked immunosorbent assay kits were used to 
determine serum TNF-œ and MIP-2 concentrations 
(Cytoscreen; BioSource International, Camarillo, 
California, USA)'*®. Results were expressed in picograms 
per millilitre. 


Statistical analysis 

Data were presented as mean(s.e.). For the nitric onde 
metabolites, TNF-a and MIP-2, a difference value 
(postreperfusion minus preischaemic) was constructed 
for each animal. Comparison among the groups was 
made using one-way analysis of variance (ANOVA) 
followed by contrasts for pairwise comparisons of 
group means. Both the assumptions required for valid 
ANOVA, namely equal standard deviations in all 
treatment groups (Bartlett’s test) and normal distribu- 
tion of the residuals (Shapiro and Francia’s W’ test) 
were fulfilled. All reported P values (unless otherwise 
stated) refer to orthogonal contrasts. The level of 
significance for all comparisons was set at P<0-05. The 
statistical software package used was Stata 5.0 (Stata 
Corporation, Texas, USA). 


Results 


Myeloperoxidase 


The muscle MPO content of the test animals (group B) was 
raised compared with that in controls (group A) 
(202-5(28-6) versus 71-62(22-0) absorbance units per g dry 
tissue; P=0-003). There was no significant difference 
between the mean values of the control (A) and IPC (C; 
68-2(15-0) units/g) groups (P=0-99). IPC (group D) or 
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adenosine pretreatment (group E) resulted in a significantly 
lower MPO content compared with I/R alone (72-2(12-2) 
units/g (P<0-001) and 61-5(11-8) units/g (P<0-001) re- 
spectively; Fig. 2). 


Reduced glutathione 


YR significantly reduced the GSH reserve compared with 
that in controls (1-67(0-10) versus 2-41(0-06) absorbance 
units per g dry tissue respectively; P< 0-001). GSH in the 
IPC (C) group (2-30(0-08) units/g) was no different from 
that in controls (P= 0-56). IPC or adenosine pretreatment 
substantially restored the GSH content at the end of VR 
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Fig. 2 Gastrocnemius muscle myeloperoxidase in the study 
groups. Values are expressed as mean(s.e.). I/R, ischaemia 
followed by reperfusion; IPC, ischaemic preconditioning; ADO, 
adenosine. *P=0-003 versus control, {P< 0-001 versus I/R, 
tP<0-001 versus /R 
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Fig.3 Gastrocnemius muscle reduced glutathione in the study 
groups. Values are expressed as mean(s.e.). I/R, ischaemia 
followed by reperfusion; IPC, ischaemic preconditioning; ADO, 
adenosine. *P< 0-001 versus control; tP <0-001 versus I/R; 

+P = 0-002 versus I/R 
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Table1 Nitric oxide metabolite levels 





3-8 009 


Values are mean(s.e.). I/R, ischaemia followed by reperfusion; IPC, 
ischaemic preconditioning; ADO, adenosine. *P= 0-03 versus control, 
+P=0-016 versus control, £P=0-002 versus IR, §P = 0-02 versus VR 


Table 2 Tumour necrosis factor a levels 





Values are mean(s.e.). VR, ischaemia followed by reperfusion; IPC, 
ischaemic preconditioning, ADO, adenosine. *P<0-001 versus control, 
+P = 0-004 versus VR, +P = 0-001 versus VR 


compared with that observed after I/R only (2-19(0-09) 
units/g (P<Q-001) and 2-11(0-10)units/g (P=0-002) 
respectively; Fig. 3). 


Nitric oxide metabolites 


TR caused a decrease in the level of nitric oxide metabolites 
compared with preischaemic values. IPC alone (C) sig- 
nificantly raised the nitric oxide content. Levels of nitric 
oxide metabolites were higher at the end of reperfusion 
following IPC (D) or pretreatment with adenosine (E) than 
after I/R only (Table 1). 


Tumour necrosis factor & 


VR resulted in a significant rise in plasma TNF-a compared 
with controls. Animals in control and IPC groups exhibited 
comparable increases in TNF-a levels between the 
measurement points. Both IPC and adenosine pretreatment 
before I/R led to substantially smaller increases in TNF-a 
values compared with I/R alone (Table 2). 
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Table3 Macrophage inflammatory protein 2 levels 





Values are mean(s.c.). IR, ischaemia followed by reperfusion (PC, 





ischaemic preconditioning; ADO, adenosine. *P = 0-06 rexa control 


Macrophage inflammatory protein 2 


Normothermic hindlimb I/R reduced the MIP-2 values 
compared with those in controls, but the difference just 


failed to reach significance (P=0-06). Likewise con 
ison of the mean values between groups A-C, B-D 


B-E did not reveal any significant differences (Tulle 3). 


par- 








Arterial blood pressure 


Transient hypotension was noted in all animals in group F 
immediately following the administration ofade 












Discussion 


Pathological changes in skeletal muscle fibres after VR are 
reported to be minor or absént when tourniquet ischat 
lasts for less than 2 h, with full metabolic recov 
after 10 min of reperfusion? !?°? 
ischaemia, however, no metabolic recovery is 
represents irreversible damage to skeletal muse 

The depletion of gastrocnemius GSH follow 
quet I/R observed in this study broadly agrees with the 
results of Purucker et al.” and Sirsjé er al ° 
model; in the rabbit model of Klenerman er al", however, 
VR did not affect the GSH content of limb muscles. There 
therefore appears to be a species variation in the importance 
of GSH as a reducing agent. 

Raised levels of the ‘proinflammatory’ cytokine TNF-a 
up to +h after the start of reperfusion have been moved in rats 
following +h of bilateral tourniquet ischaermia’’. In a 
clinical study, an average ischaemia time of } bled toa raised 
level of TNF-o during the first 30min of reperfusion 
only*®. These data and the results of the present study show 
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that the temporal profile of TNF-o secretion during 
reperfusion is closely linked to the duration of the preceding 
ischaemic insult. 

The role of the potent chemoattractant??? MIP-2 in I/R 
injury has been examined only in the hepatic setting and is 
controversial'*“*, The decreased values after hindlimb I/R 
observed here might have reached statistical significance 
with a larger sample. However, the substantial neutrophil 
influx (indicated by level of MPO) in the I/R group 
demonstrates that derangement of the chemokine inflam- 
matory cascade promotes rapid tissue neutrophil sequestra- 
tion in response to lower concentrations of some 
proinflammatory mediators like MIP-2. 

The previous contradictory conclusions on the effective- 
ness of IPC on I/R of skeletal muscle’"'' underline the 
minimum requirement for 3-+h of continuous limb 
ischaemia for the occurrence of appreciable muscle damage. 
While the role of the L-arginine/nitric oxide pathway in 
IPC is well established in mesenteric** and hepatic’? VR, it 
remains controversial in the cardiac setting’’*’. In this 
study IPC retained the MPO and GSH muscle content and 
the systemic TNF-a concentration to a level similar to that 
of the control animals. In contrast, excess nitric oxide was 
noted in the same group, possibly through increased activity 
of the constitutive nitric oxide synthase (NOS). In this study 
concentrations of nitric oxide metabolites were measured 
directly as opposed to the commonly employed NOS 
inhibitors which may themselves promote ischaemia and 
mask or cancel the beneficial effects of IPC. 

The endogenous metabolite adenosine, already in 
clinical use for at least 15 years**~', has recently emerged 
as an effective modulator of skeletal muscle I/R injury in 
experimental animals”!*'*. The present study extends this 
role to the hindlimb tourniquet model; the increased nitric 
oxide and decreased TNF-a release following adenosine 
administration shown in the present model was also 
observed in cell cultures and in cardiac and hepatic 
settings” ert 

The clinical safety profile of adenosine has mainly been 
based on bolus doses of 50-109 ug per kg permin over 
5-10 min with rapid elimination of the drug. Even at this 
dose, bolus administration is contraindicated in patients with 
known or corrected ischaemic heart disease™**’. Despite 
these potential problems, hypotension was only noted as a 
side-effect after pretreating human myocardium with 
250-350 ug per kg per min for up to 10 min’. In this context 
adenosine is preferable to synthetic receptor agonists as the 
latter lose the benefit of rapid endogenous degradation and 
have resulted in significant side-effects in animals (sustained 
hypotension, bradycardia, bronchospasm)*!. Administra- 
tion of adenosine in rats of the strain used in this study has 
been found to be safe*’, and this was the case when the 
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systemic infusion of 350 ug adenosine per kg per min for 
10 min was followed by aortic cross-clamping’. In a porcine 
model!*:!*, even though the drug was infused into the 
vascular pedicle of the islanded muscle flap, the safety limit of 
50-100 ug per kg per min was observed. A dose within this 
latter range was chosen for the present study. 

This study has demonstrated the benefit of IPC or 
adenosine in skeletal muscle I/R. In future IPC or adenosine 
might be useful in clinical conditions of limb ischaemia 
whenever I/R injury is a potential problem. The disadvan- 
tage of increased operating time due to IPC could be 
outweighed by the advantage of limiting postischaemic 
tissue damage. 
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Background: The vast majority of people with diverticula remain asymptomatic or develop minor 
symptoms while a small group develop serious complications that are associated with significant morbid- 
ity and mortality rates. The aim was to identify any risk factors predisposing to complications. 

Methods: Eighty patients with diverticular disease were studied. Patients in group 1 (#=45) with 
complications requiring hospitalization or surgery were compared with those in group 2 (= 35) with 
asymptomatic diverticula or minor symptoms. Logistic regression analysis was performed. 

Results: No differences in epidemiological factors, concurrent and past medical and surgical conditions 
or chronic medication were detected between the two groups. Generalized disease was not associated 
with more complications than sigmoid disease. However, smoking seemed to be an independent factor 
predisposing to complications; the proportion of smokers in group 1 was significantly greater (24 of 45) 
than that in group 2 (ten of 35) (odds ratio 2-9, P= 0-028). 

Conclusion: In patients with diverticular disease, smoking is associated with an increased risk of 


complications. 


Paper accepted 16 March 1999 


Introduction 


Colonic diverticular disease is found in up to 40 per cent of 
the population in the Western world by the age of 60 years’. 
The vast majority of these people will never experience 
serious symptoms and diverticula are detected incidentally 
during investigations for other reasons or on post-mortem 
- examinations. However, some patients will develop symp- 
toms that require outpatient treatment or hospitalization. A 
subgroup of these will develop serious complications and 
undergo emergency or elective surgery with significant 
associated morbidity and mortality rates. Attempts have 
been made in the past to offer elective surgery to 
symptomatic patients to prevent complications. However, 
elective surgery was found to be accompanied by significant 
morbidity as well. At the moment the clinician’s position 
concerning patients with diagnosed colonic diverticula is 
uncertain. There is no evidence that the advice for a high- 
fibre diet and avoidance of constipation has any value once 
diverticula have already been formed. Periodic administra- 
tion of antibiotics has been tried with equivocal results but 
has not been widely accepted’. 
Since colonic diverticula are so common, regular follow- 
up for every patient is difficult, not cost effective and, for the 
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vast majority of patients who will never develop complica- 
tions, unjustifiable. If risk factors predisposing to complica- 
tions could be identified then affected patients could be 
candidates for elective surgery. Alternatively an attempt to 
control risk factors could be made therapeutically. This 
study was designed to identify epidemiological factors that 
might predispose to the development of complications in 
patients with diagnosed colonic diverticular disease. 


Patients and methods 


Eighty patients were examined and divided in two groups. 
Group 1 contained 45 patients with complications of 
colonic diverticular disease who were hospitalized during 
an 18-month period. Group 2 contained 35 patients who 
were either found to have diverticular disease incidentally or 
were treated for minor symptoms of diverticulitis as 
outpatients during the same period. Data were collected 
partly prospectively and partly retrospectively, from the 
history; clinical, operating and nursing notes; radiological, 
colonoscopic and histopathological reports; and telephone 
contact. 

Parameters examined included age, sex, race, body build, 
occupation, smoking habits, alcohol intake, past medical 
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history, previous abdominal operations, previous anal 
disease, constipation, chronic medication and location of 
diverticula. 

Univariate analysis was made with the xy? test using a 
personal computer with the WINKS (TexaSoft; Cedar Hill, 
‘Texas, USA) program of statistical analysis. For multi- 
variate analysis logistic regression analysis was performed 
using PROC LOGISTIC (SAS Institute of Cary, North 
Carolina, USA). Statistical significance was defined when 
P<0.05. 


Results 


The complications treated (group 1) were free perforation 
in ten patients, diverticular abscess in 11, bleeding in ten, 
colovaginal fistula in two, thigh fistula communicating with 
the sigmoid in one and colovesical fistula in one. The 
remaining ten patients were hospitalized for severe 
diverticulitis with a palpable mass (phlegmon) that was 
treated conservatively. Twenty-eight of the 45 patients in 
group 1 were diagnosed as a result of urgent admission. An 
emergency operation was performed in 20 patients. This 
was a Hartman’s resection in all cases. Two patients had an 
elective sigmoidectomy, one fora colovaginal fistula and the 
other for a thigh-sigmoid fistula. 

Two patients died from complications of diverticular 
disease in group 1. There was no death in group 2. 

There was no difference in age or sex between the two 
groups. Both groups were predominantly Caucasian with a 
2:1 majority of women. The mean age was 69-1 (range 35- 
95) years. No difference in socioeconomic status as 
indicated by occupation was detected; only 33 patients (41 
per cent) were retired at the time of the study. Obesity 
(defined as body mass index over 25) was a finding in a total 
of 19 patients and no difference was observed between the 
two groups. The incidence of constipation was similar in the 
two groups (Table 1). 

The incidence of previous laparotomy was found to 
increase with age but there was no difference between the 
two groups. More specifically, there was no difference in the 
prevalence of previous colectomy for malignancy, hyster- 
ectomy, cholecystectomy, peptic ulcer surgery, abdominal 
aneurysm repair or any other procedure. 

Concurrent medical conditions were present with the 
same frequency in the more elderly patients in both groups. 
Ischaemic heart disease, diabetes, cerebrovascular disease, 
peripheral vascular disease, hypertension, chronic obstruc- 
tive airway disease and peptic ulcer had a sporadic 
occurrence. No association with diverticular disease or 
complications of diverticulitis was detected. 

The prevalence of previous anal disease was 12.7 per cent 
(11 patients) (haemorrhoids, fissure, perianal fistula) and 
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was similar in the two groups. Only one patient in group 1 
had been diagnosed previously as having irritable bowel 
syndrome (Table 2). 

Chronic drug intake, especially of nitrates, calcium 
channel blockers, aspirin, non-steroidal anti-inflammatory 
drugs (NSAIDs) and B blockers was equally prevalent in 
both groups (Table 3). 

The sigmoid was affected in 77 patients. The extra- 
sigmoid occurrence of diverticula was more common in 
group 2: 14 of 35 patients compared with 13 of 45 in group | 
(P<0-001). There were only seven patients (9 per cent) 
overall with generalized bilateral disease and none with 
exclusively right-sided disease. 

There was a significantly higher proportion of smokers in 
group l: 24 of 45 patients compared with ten of 35 in group 
2 (odds ratio 2-9, 95 per cent confidence interval 1-1-7-3; 


Tablet Epidemiological factors 







Group 1 
(egy 
-Sex ratio (FM) 26:19 
Mean age (years) 67:9 
Caucasian = o 39 
“Others ge 








Constipation AD 


There were no significant differences between groups (%° test) 


Table2 Commonest coexisting medical conditions 


jominal surgery 


Ischaemic heart disease 
Diabetes 
Hypertension. 
Hysterectomy 
Peptic ulcer 
Gallstone disease 
Hiatus hernia 
Colorectal cancer 


COAD, chronic obstructive airway disease. There were no significant 
differences apart from the increased incidence of colorectal cancer in 
group 2 (P=0-039; x? test) which is a false association; most patients in 
group 2 were discovered to have asymptomatic diverticula while being 
investigated with colonoscopy and barium enema for suspected colorectal 
cancer and are therefore a group likely to have a higher incidence of 
colorectal cancer 
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Table3 Chronic medication intake 





NSAID, non-specific anti-inflammatory drug. There were no significant 
differences between groups (X° test) 


P=0.028), However, smoking was not associated with any 
specific complication. 

Alcohol consumption (21 units/week or more) was not 
significantly more common in group 1 (16 of 45 patients) 
than in group 2 (six of 35) (odds ratio 2-7, 95 per cent 
confidence interval 0-9-7.7; P=0.072). Five patients in 
group | but none in group 2 consumed more than 40 units/ 
week. No specific association was found between alcohol 
consumption and free perforation or any other complica- 
tion. 

Alcohol consumption and smoking were highly corre- 


lated (P = 0-004). 


Discussion 


Smoking was the only independent factor associated with 
complications of diverticular disease of the colon that 
reached statistical significance. Sex, obesity and age were 
not associated with the development of complications. It 
has been postulated that young, obese men develop a 
virulent form of diverticulitis’ and elective surgery has been 
recommended for these patients; however, these views have 
not been confirmed. 

There was no difference in patients’ medical history 
between the two groups, apart from a slightly higher 
incidence of colorectal cancer in group 2 which was biased 
because asymptomatic diverticula were detected more 
frequently in patients who had investigations for other 
bowel pathologies. 

Constipation, although considered critical in the patho- 
genesis of diverticula, was clinically present in only one- 
quarter of these patients overall. This may be explained by 
the authors’ strict criteria for accepting its presence (regular 
use of laxatives, less than three bowel movements per week 
or straining for more than half the time spent in the toilet). 
The incidence of hysterectomy, often followed by con- 
stipation’, and therefore a potential predisposing factor for 
the creation of diverticula, was negligible in both groups. 
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Drugs commonly used by elderly people were examined: 





calcium channel blockers were noted because of their action 





act of 





on smooth muscle and verapamil because ofits side-eft 
constipation. NSAIDs have been reported to 


with an increased risk of diverticular bleeding’ 








associated 


Theoret 


Lia 


cally aspirin might be associated with bleeding from 
diverticula, and nitrates have a smooth muscle relaxing 
effect which could be protective against muscle spasm and 
exacerbation of diverticular disease. None of these hypoth- 
eses was confirmed. 

In this study 96 per cent of patients had sigmoid 
diverticula which agrees with previous post-mortem 
studies®. Additional extrasigmoid diverticular disease was 
not found more often in those with complications. No 
previous study confirms this but clinical experience st 
that the sigmoid is the major source of morbidity and most 
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emergency operations for diverticular disease involve the 
sigmoid (all 22 operated patients in the present study had a 
sigmoid colectomy). 

The most interesting finding in this study is the 
association of smoking with the development of complica- 
tions. Nicotine is a smooth muscle relaxant. acting vi 






non-adrenergic inhibitory substance’ and as su 
be expected to counteract the colonic muscle 








implicated in the pathogenesis of diverticular disease, 


A large prospective study did not find an association 
between smoking and the development of symptomatic 


3 3 


diverticular disease in previously healthy individuals’. 








However, in the same study there was a positive association 
between smoking and diverticular disease in patents who 
had undergone colonoscopy, and therefore were 
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have more serious symptoms. The question therefore 
whether the detrimental role of smoking is not in the 
creation of diverticula but in the subsequent development of 
complications. 

Two mechanisms for this effect can be proposed. 
Nicotine inhibits the synthesis of proinflammatory cyto- 
kines such as interleukin | and rumour necrosis fac i 











the colonic mucosa”. Smokers are ar lower 
developing ulcerative colitis’? and nicotine treatment is 
beneficial for patients with ulcerative colitis’? probably 
because of this downregulating effect. Downregulation of 
proinflammatory cytokines may decrease mucosal immu- 
nity and, together with a systemic imraunomodulating 
effect of nicotine'”, result in septic complications. 

Another possible mechanism is disturbance of the pro- 
oxidant/antioxidant balance in the tissues. Smoking pro- 
motes oxidative damage by generating oxygen free radi- 
cals!? and at the same time decreases the levels of protective 
antioxidants (vitamins C and E, etc.}'*. On the other band, 
free radicals are mandatory in the pathogenesis of sepsis’ 


and the plasma antioxidant potential of patients with - 





www. bjs.co.uk British Journal of 5 z 1999, 86, 913-926 





926 Smoking and diverticular disease * S. Papagrigoriadis, L. Macey, N. Bourantas and J. A. Rennie 


is directly associated with survival'®. Smoking could thus 
facilitate the development of septic complications in 
patients with diverticular disease. 

There was no difference in the incidence of excessive 
alcohol consumption between the two groups. Although 
alcohol is also known to produce a general immunosup- 
pressive effect!” as well as a similar one on mucosal 
surfaces?” this study confirms that people who smoke are 
also more likely to drink. Alcohol consumption was not an 
independent factor in logistic regression analysis. 

Surgery for symptomatic diverticular disease has been 
debated extensively. While many non-specific symptoms, 
such as cramps, bloating and diarrhoea, are often attributed 
to diverticular disease, elective colectomy does not relieve 
the symptoms in most cases”. Furthermore, there is 
controversy on the safety of elective resection; reports of 
series with very low morbidity and mortality rates~’ conflict 
with others, including one from the present authors, who 
have found that elective sigmoid colectomy is associated 
with significant morbidity"'. Apparently morbidity and 
mortality rates may be higher after elective sigmoid 
colectomy for diverticular disease than after colectomy for 
cancer”. 

This study has not provided evidence to recommend 
elective surgery for certain groups of patients. It has, 
however, raised a question about the role of smoking in 
increasing the risk of complications. If these findings are 
confirmed, surgeons would be justified to advise abstinence 
from smoking to decrease the risk of complications in 
patients with diverticular disease. 
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Background: Several studies have examined the association between anastomotic leakage and intra- 
operative risk factors in colorectal surgery, but only a few have taken patients’ lifestyle into account. 
The aim of this study was to assess the association between anastomotic leakage and lifestyle factors 
such as smoking habits and alcohol consumption. 

Methods: Between January 1993 and October 1996, 333 unselected consecutive patients in one surgical 
department underwent colonic or rectal resection with anastomosis. The association between clinical 
anastomotic leakage and 24 variables related to patient history, diagnosis and surgery was assessed 
retrospectively and analysed by logistic regression. 

Results: The rate of clinical anastomotic leakage was 15-9 per cent (53 of 333 patients). Multiple 
regression analysis showed that smokers, compared with non-smokers, had an increased risk of anasto- 
motic leakage (relative risk (RR) 3-18 (95 per cent confidence interval (c.i.) 1-44-7-00)), as did alcohol 
abusers compared with abstainers (RR 7-18 (95 per cent c.i. 1-20-43-01)). In the analysis, well known risk 
factors for anastomotic leakage such as site of anastomosis, age and stage of training of the surgeon were 
taken into account. f 

Conclusion: Smoking and alcohol abuse are important predictive factors for anastomotic leakage after 


colonic and rectal resection. 


Paper accepted 10 March 1999 


Introduction 


Anastomotic leakage is a major complication of colonic and 
rectal surgery, with a high associated postoperative 
mortality rate’. 

Few studies have examined the possible association 
between anastomotic leakage and lifestyle factors such as 
smoking habits and alcohol consumption. One recent 
study’ found that anastomotic dehiscence and micro- 
vascular disease in the serosal layer of the colon were 
significantly more common in smokers. Another study’ 
showed that general postoperative complications after 
colonic surgery were significantly more frequent in patients 
with a habitual intake of more than five drinks per day than 
in controls. Both studies, however, focused on either 
smoking or alcohol as lifestyle factors without taking their 
mutual association into consideration’. 

The aim of this study was to assess the association 
between anastomotic leakage and smoking habits and 
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alcohol consumption in an unselected patient population 
while taking a number of other potential risk factors into 
account. 


Patients and methods 


From January 1993 to October 1996, 355 consecutive 
patients in one surgical department underwent colorectal 
surgery with anastomosis for benign or malignant colonic 
and rectal disease. Twenty-two patients (6-2 per cent), fully 
comparable in respect of sex, age and type of surgery, were 
excluded as their records were missing. Thus, 333 patients 
(187 women and 146 men) were included in the study. 
Median age was 73 (range 17-96) years. 

Preoperative bowel preparation with an oral saline 
solution was given to elective patients (n= 156) before 
March 1995 as a standard procedure. After this date the 
department changed the preoperative procedures to giving 
patients rectal enema as the only bowel preparation. The 
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reason for this change was based on the results from two 
randomized controlled trials showing that bowel prepara- 
tion does not change the postoperative outcome™®. All 
surgery was open and performed mainly by specialists or by 
surgeons in training supervised by specialists. Prophylactic 
antibiotics (ampicillin 2 g (cefuroxim 1-5 g in the case of 
allergy), gentamicin 240 mg and metronidazole 1 g) were 
administered to all patients at the onset of anaesthesia. The 
majority of the anastomoses were handsewn using a double 
layer of interrupted inverting sutures. Colorectal anasto- 
moses were either handsewn or stapled. 

Clinical anastomotic leakage was considered to be 
present if any of the following was observed: faecal fistula 
from drain tract, wound or vagina; intraperitoneal abscess 
or peritonitis along with an anastomotic defect verified by 
contrast enema, sigmoidoscopy or at laparotomy. 

Twenty-four different variables related to patient history, 
diagnosis and surgery with possible relation to anastomotic 
leakage were assessed (Tables 1 and 2). Data regarding 
patient history (age, sex, body mass index, smoking and 
drinking habits, chronic diseases currently being treated, 
previous intra-abdominal surgery) were collected from self- 
administered questionnaires completed prospectively by 
the patients at the time of admission before surgery. The 
self-administered patient questionnaire had been developed 
in another context in order to optimize the data validity of 
the clinical records and was well established at the time of 
the study. 


Tabie1 Variables with no significant relation to anastomotic 


leakage in 333 patients having colorectal surgery 






117 (36-1) 
7.97(1-09) 
99 (29-7) 
156 (46-8) 
| 287 (71:2) 
16 (4-5) 

43 (129) 
133-9) 
-160 (30-545) 
100 (300) 


*Values are number of patients (with percentages in parentheses) unless 
stated otherwise. tIntra-abdominal findings. {Defined as more than 30 
per cent reduction in peroperative mean blood pressure for longer than 
30 min during surgery or recovery 
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The patients reported their smoking habits as number of 
cigarettes, cheroots, cigars or pipe-fills per day and their 
consumption of alcchol as number of drinks per week. One 
drink was defined as containing 9-13 g alcohol, being 
equivalent to one bottle of beer, one glass of wine or one 
measure of spirits. 

Other data were collected retrospectively from clinical 
records (bowel preparation, preoperative haemoglobin 
concentration, histopathological diagnosis), which also 
contained a description of the surgical procedure (name of 
surgeon, emergency or elective operation, intra-abdominal 
findings, site of anastomosis, technique) and an anaesthe- 
siological report (duration of surgery, loss of blood, 
transfusions, hypotension). 

The results were analysed by multiple logistic regression 
(SPSS 5.0; Chicago. Ilinois, USA). First, a bivariate analysis 
was performed and the relative risk of each variable was 
determined. Second, variables significantly associated with 
anastomotic leakage were included in a final model of 
logistic regression as well as potentially confounding 
variables such as age and alcohol consumption. Further- 
more, interaction terms between all variables were exam- 
ined. All results were presented as relative risk (RR) and 95 
per cent confidence interval (c.1.). 


Results 


Clinical anastomotic leakage occurred in 53 patients (15-9 
per cent). The bivariate analysis revealed that six variables 
were significantly associated with anastomotic leakage: 
smoking, site of anastomosis, stage of training of the 
surgeon, perioperative blood loss, transfusions and surgical 
technique (Table 2). The association between both age and 
alcohol consumption and anastomotic leakage showed a 
non-significant trend, whereas the other variables men- 
tioned in Table 1 were not associated with anastomotic 
leakage. 

The multiple regression analysis (Table 2) disclosed that 
smoking was significantly and independently associated 
with anastomotic leakage. Patients with colorectal anasto- 
moses had a higher risk of anastomotic leakage than those 
with ileocolonic anastomoses. In contrast, surgery per- 
formed by trainees was negatively associated with leakage. 
When included in the final model of logistic regression, the 
association between alcohol consumption exceeding 35 
drinks per week and anastomotic leakage became significant 
when site of anastomosis was included in the model. Age 
over 80years became significant when both site of 
anastomosis and either smoking or alcohol consumption 
were included in the model. Stapled anastomosis, perio- 
perative blood loss over 610 ml and perioperative transfu- 


© 1999 Blackwell Science Lid 


L. T. Sorensen, T. Jorgensen, L. T. Kirkeby, J. Skovdal, B. Vennits and P. Wille-Jørgensen * Anastomotic leakage in colorectal surgery 929 


Table2 Variables associated with 
anastomotic leakage analysed by logistic 
regression: the final model 


ption (drinks per 





Values in parentheses are 95 per cent confidence intervals 


sion lost their significant association with anastomotic 
leakage when site of anastomosis was included in the 
model. 

No dose-response association between smoking and 
anastomotic leakage was found. Likewise, no significant 
interaction between smoking and alcohol consumption in 
relation to anastomotic leakage was detected. The trend 
towards a U-shaped relationship between alcohol con- 
sumption and anastomotic leakage was not significant 
(Table 2). No significant association was established be- 
tween rectal enema as the only bowel preparation and 
anastomotic leakage when smoking habits, alcohol con- 
sumption, age, site of anastomosis and educational status of 
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surgeon were adjusted for (RR 1-64 (95 per cent cj, O72- 


3.72). 


Discussion 


This study has identified that smoking and alcohol 
consumption exceeding 35 drinks per week are sig- 
nificantly associated with anastomotic leakage indepen- 
dent of patient age, site of anastomosis and stage of 
training of thegsurgeon. 

The incident of anastomotic leakage was higher than 
that in most other retrospective studies (leakage rate 3-17 
per cent), which often differ in terms of definition of 
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anastomotic leakage and criteria for patient selection’ ”. 


The relatively high leakage rate found in the present study 
may be due to the facts that the patient population was 
unselected and the hospital covers a central urban area with 
considerable social problems, unemployment, drug and 
alcohol abuse. 

The study confirms the well recognized fact that colo- 
rectal anastomoses are associated with more anastomotic 
leakages than other colonic anastomoses'”*. Surgeons in 
training were associated with fewer leaks than consultants, a 
finding contrary to other reports”. The probable explana- 
tion is patient selection, in that trainees tend to operate on 
technically less difficult cases and only under supervision by 
specialists. 

Several authors have reported that smokers have more 
wound complications after intra-abdominal, plastic and 
breast surgery'®'’. Following this study, anastomotic 
dehiscence can be added to the list. Various mechanisms 
may explain this association. Nicotine-induced vasocon- 
striction leads to limited perfusion and, together with 
carbon monoxide-induced cellular hypoxia, this results in 


decreased tissue oxygen tension causing a reduction in 
20-23 


collagen deposition and tensile strength in wounds 
Likewise, smoking causes increased platelet adhesiveness 
and aggregation, resulting in microthromboses and reduc- 
tion in microperfusion as well as diminished proliferation of 
red blood cells, fibroblasts and monocytes, 

No dose-response relation between smoking and ana- 
stomotic leakage was found in the present study. This may 
be due to differences in inhalation patterns”. 

Patients consuming more than 35 drinks per week had a 
significantly higher risk of developing anastomotic leakage 
than abstainers. The causes are probably multifactorial. 
Subclinical cardiac insufficiency, immunosuppression and 
decreased haemostatic function have been found in 
symptom-free alcohol abusers with postoperative compli- 
cations’®. Likewise, specific vitamin deficiencies, which are 
frequent in chronic alcoholics, may be associated with 
impaired healing”. 

In conclusion, lifestyle factors such as smoking habits and 
alcohol consumption are significantly associated with 
anastomotic leakage in colonic and rectal surgery. Future 
studies are needed to elucidate this association further and a 
randomized clinical trial is currently being prepared by the 
authors to assess whether smoking cessation before opera- 
tion can reduce the rate of anastomotic leakage. 
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Background: The clinical value of positron emission tomography (PET) for the diagnosis of local pelvic 
recurrence of colorectal cancer was evaluated. 

Methods: Computed tomography (CT) and magnetic resonance imaging (MRD) of the pelvis were per- 
formed at regular intervals in 23 patients who had undergone resection for colorectal cancer. The 23 
patients had a total of 25 lesions. PET images of the 25 lesions and of six primary lesions in patients with 
rectal cancer were obtained. A differential absorption ratio (DAR) was calculated in order to examine 
the accumulation of [!3F]2-fluoro-2-deoxy-D-glucose (‘"FDG) on PET images. Histological diagnoses 
of the pelvic masses were obtained by CT-guided needle biopsy. 

Results: On CT or MRI, a pelvic mass with a spicular shape (7 = 1) was non-recurrent, whereas a nodu- 
lar or lumpy shape indicated a locally recurrent lesion (7 = 10). Masses with a nodulospicular shape 
(n= 12) did not correlate with the histological features. On PET, 15 of 16 histologically proven. local 
recurrences were imaged positively. By setting a DAR of 2-8 as a cut-off valve, local recurrences could 
be diagnosed with 100 per cent accuracy. 

Conclusion: PET is a clinically useful tool for the detection of local recurrence of colorectal cancer, 


particularly for distinguishing between recurrence and granulation tissues in the pelvic cavity. 
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Introduction 


In recent years, the survival of patients suffering from 
recurrent rectal cancer has improved as a result of extended 
radical operations such as total pelvic exenteration’, for 
which early detection of the recurrent lesion is crucial. For 
this purpose, computed tomography (CT), magnetic 
resonance imaging (MRI) and endoscopic ultrasonography 
have all been used, and have yielded favourable results ™” 
Although CT is a reliable and convenient approach for 
the detection of pelvic masses, it is often low in specificity”. 
The use of T1, T2-weighted MRI may help to differentiate 


B . 12 
local recurrences from scar tissue’! 


, although there are 
still limitations with respect to detectable tumour size and 
specificity’. 

The purpose of positron emission tomography (PET) is 
to visualize the enhanced metabolism in glycolysis which is 
often found in malignant tissues. Thus, unlike other 
imaging modalities that often diagnose the shape of the 


tumour, PET is a unique diagnostic approach that provides 
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information about the biological characteristics of malig- 


nant cells. 


Patients and methods 


Patients 


Patients with primary colorectal cancer who had undergone 
histologically proven curative resection were entered into 
the study. CT and MRI of the pelvis was performed at 
regular intervals in 23 patients who had undergone 
operation for colorectal cancer. The 23 patients had a total 
of 25 lesions. 

PET images of the 25 lesions and of six primary lesions 
from patients with rectal cancer were obtained between 
January 1992 and March 1994 (Table 1). The median age of 
the patients was 58 (range 39-73) years. 

The final diagnosis was obtained histologically for 21 of 
the 25 lesions, and by radiological follow-up for one 
spicular-shaped mass, two nodulospicular-shaped masses 
and one undifferentiated mass detected on CT or MRI. 
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Table 1 Pelvic masses 





“Histological diagnoses of postoperative cases were made by computed 
tomography-guided needle biopsy; primary rectal cancers were diagnosed 
by endoscopic biopsy 


Positron emission tomography 


An analogue of glucose, {'*F]2-fluoro-2-deoxy-D-glucose 
('SFDG), was injected intravenously into all the patients 
before the imaging procedure. '*FDG istransported into the 
cytoplasm'', and then phosphorylated by hexokinase to 
FDG 6-phosphate. Since it is not isomerized further 
through the glycolytic cycle pathways, it remains trapped 
within the cell'*. This is a well established technique for the 
measurement of glucose metabolism, in which malignant 
tissues are expected to have a higher uptake than those in 
other regions’. The uptake of contrast was calculated and 
visualized with a Headtome-II] PET Unit (Shimadzu, 
Kyoto, Japan) which had two ring detectors. This system 
allows the simultaneous acquisition of three sections with a 
spatial resolution of 1-04 cmatthe centre of the viewing field. 
The section thickness was 1-65 cm. '"FDG was synthesized 
by CYPRIS and CUPID (Sumitomo Heavy Industry, 
Tokyo, Japan). The appropriate level for scanning was 
determined from the CT images. All patients fasted for at 
least +h before examination, and each subject underwent 
transmission scanning for 10 min. After the transmission 
scan, "FDG was administered intravenously, and the static 
images were obtained 60min after the injection using a 
256 X 256 matrix. The mean injection of '“FDG was 
148 Mbq (4 mCi). Toreduce the background, excreted tracer 
was washed out from the urinary bladder via a Foley catheter. 
A lesion was defined as a focus (‘hot spot area’) of increased 
'SEDG uptake above the intensity of the surrounding 
activity, excluding the urinary bladder. The PET images 
were evaluated quantitatively by means ofa region of interest 
(ROI) placed over the most intense areas of FDG 
accumulation to minimize any partial volume averaging 
error. Tracer activity was then expressed as mean counts per 
pixel (1 pixel = 4mm X 4mm). Tracer uptake was expressed 
asa differential absorption ratio(DAR), calculated as follows: 
DAR=(PET count X calibration factor)/injected dose 
(millicuries)/body-weight (kilograms)). Informed consent 
was provided by all patients. 
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Histclogy 

Shape No Recurrence Other 
Spicular a 1 0 

Nodulospicular x 12 5 

Nodular 3 6 Q 
Lumpy @ 4 4 0 
Other 2 1 t 
Total 25 16 G 


Table 2 Classification of pelvic masses according to shape 
(computed tomography and magnetic resonance imaging). Most 
of the nodular or massive type of pelvic masses were 
histologically proven local recurrences. Lesions with a spicular 
shape were non-malignant. Tumours with a nodulospicular shape 
had no correlation with histological features 


Computed tomography and magnetic resonance 
imaging 

Beginning at least 6 months after the operation, C'T was 
performed at regular intervals. Plain sections 10 mm thick 
were acquired with the CT unit (GECT/T 9800. GE 
Medical Systems, Milwaukee, Wisconsin, USA). Magnetic 
resonance images were obtained with a 0-4-Tesla unit 
(VISTA-MR,; Picker International, Cleveland, Ohio, USA). 
Ti-weighted spin-echo images (repetition time 500 ms; 
echo time 30ms) and T2-weighted spin-echo images 
(repetition time 1800 ms; echo time 80 ms) were obtained, 
In some cases, additional gadolinium-enhanced T1- 
weighted studies were performed with dimeglumine 
gadopentetate-diethylenetriamine penta-acetic acid at a 
dose of 0-2 ml per kg body-weight. The section thickness 
was 10 mm. 








Statistical analysis 


Comparison was performed using the Mann-Whitney U 
test. P< 0-05 was considered to be statistically significant. 


Results 


Computed tomography and magnetic resonacne 
imaging 

Using CT or MRI, postoperative pelvic masses were 
classified into five types according to their shape: spicular, 
nodular, nodulospicular, lumpy and undifferentiated. The 
spicular type was histologically non-recurrent (Table 2). 
contrast, the lumpy or nodular types indicated recurrent 
lesions. However, the nodulospicular type was not corre- 
lated with its histological features. 
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Fig. 2 a Computed tomography showed a nodulospicular mass 
in front of the sacrum (arrow). b Accumulation of ['"F]2-fluoro 
) 


deoxy-D-glucose was seen not only in this area but also in the 


surrounding regions (arrows) 


Positron emission tomography 


['wenty-five pelvic masses indicated by postoperative CI 
and MRI were evaluated by PET (Table 1). Fifteen of 16 
histologically proven local recurrences showed high accu 
mulations of FDG. It was not possible to define the ROI 
for the remaining lesion because of an *xcesslve signal from 
the urinary tract. 

\s shown in Fig. 1, the smallest lesion that was positively 
detected by PET was 1-8 cm in size (Fig. 10). CT and MRI 
failed to make a definite diagnosis for this patient since the 
tumour had a nodular to nodulospicular shape (Figs Ja and 


1b). CT-guided needle biopsy indicated adenocarcinoma in 





the scar tissue. Because of the early detection of local pelvic 
recurrence, this patient underwent curative re-resection. In 
another patient, although CT showed a nodulospicular 
tumour suggesting local pelvic recurrence, PET detected 
multiple small recurrent lesions distinct from the main 
tumour, indicating the virtual impossibility of a curative 


resection (Fig 2) 
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Fig.3 Differential absorption ratio (DAR) in tissues. Bars show 
mean(s.d.) values. Both primary and recurrent rectal cancers had 
higher DAR values than scar tissues. *In two lesions DAR 
estimation failed because it was not possible to define the region 
of interest. +P < 0-05 (Mann-Whitney U test) 


Table 3 Differential absorption ratio in pelvic masses with a 


nodulospicular shape 





Diagnosis No. of lesions Mean(s.d.) DAR 
Recurrence 4 5.6(3-4) 
Scar 7 1-6(0-4)* 
DAR, differential absorption ratio. *P<0-01 versus recurrence (Mant b 


Whitney U test) 
Fig. 4 a ( somputed tomography show 
vy a n ) xe 
Table 4 Diagnostic value of differential absorption ratio in the pelvis (arrow). b Positron emiss 
a slight ‘hot spor’ which has a differet 


Recurrence of 2.2, suggesting it to be a non-recurrent 
DAR Yes No Total : : 
seven scar tissues (Table 3). It was pe ssiDle 
<28 0 8 8 15 recurrent lesions from the eight non-re 
=28 15 0 15 with 100 per cent accuracy by setting the DA 
Total 15 8 23 at 2-8 (Table 4). Moreover, this DAR cut- 
helped to make a differential diagnosis of a s 
Using a differential absorption ratio (DAR) cut-off valu of 2-8, local in PET. A nodulospiculat shaped tumour 
recurrence could be diagnosed with a sensitivity, specificity and accuracy S : 
2.2 was detected as granulation tissue (/ i 


of 100 per cent > 2 
Notably, five recurrent lesions in patient 


carcinoembryonic antigen level had beer 
al e à N J 7 rar -gga s { p K ~ of S n 
Che mean(s.d.) DAR of the recurrent lesions was 4-9(2-5), range were detected by PET combined \ 
similar to the intensity from primary rectal cancers values. 
(6-4(2-8)). The difference in mean DAR values between 


recurrent and scar tissues (DAR 1-6(0-4)) was statistically 


: 5 SF Discussion 
significant (P < 0-005) (Fig. 3). 
\mong the nodulospicular-shaped masses that could not Local recurrence following curativi 
be diagnosed qualitatively by CT and MRI, the mean DAR cancer occurs in 10-30 per cent of patient 
of four recurrent masses was significantly higher than thatof detection of local pelvic recurrence 
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because a favourable survival rate may be obtained by 
extended radical operations such as a total pelvic exentera- 
tion combined with sacral resection’? *?. In this report, 
PET was studied as a new diagnostic approach for the 
detection of local recurrence and its potential for clinical use 
in pelvic surgery was assessed. 

CT and MRI have been used effectively for the detection 
of pelvic masses. When the mass is either massive or a 
nodular shape, the recurrent region can often be diagnosed 
only by CT or MRI. However, when the mass is small in size 
or is nodulospicular, it is difficult to make a definite 
diagnosis by CT or MRI only. Although periodic examina- 
tion using CT and MRI may detect increasing tumour size 
and help to diagnose malignant lesions, it may not provide 
sufficiently early detection, and the patient may lose the 
opportunity to undergo curative resection. 

Using PET, 15 of 16 locally recurrent lesions were 
imaged successfully. These included four lesions with a 
nodulospicular shape which had been difficult to diagnose 
by CT or MRI (Table 3). In some cases, PET was valuable 
for determining the indication for an extensive operation, 
and also useful for the diagnosis of a small pelvic recurrence 
(Fig. 1). In another patient (Fig. 2) it detected additional 
small lesions which could not have been diagnosed by other 
imaging modalities and indicated that further operation was 
not appropriate. These results suggest that PET is a very 
valuable and sensitive approach to the detection of local 
pelvic recurrence of colorectal cancer. 

In addition, a retrospective study has indicated that it is 
possible to distinguish recurrent lesions from non-malig- 
nant masses with an accuracy of 100 per cent by setting the 
DAR cut-off value at 2-8 (Table 4). The DAR helped to make 
a differential diagnosis of slight ‘hot spots’ in PET images 
(Fig. 4). 

However, two distinct limitations of PET were noted in 
this study. First, because the basis of PET is to reflect the 
metabolic activity of tissues*®’*, it was impossible to 
differentiate malignant tissues from active inflammation”’, 
when glucose metabolism in leucocytes is often similarly 
activated?ć. Second, invasion of surrounding organs could 
not be diagnosed, unlike with CT or MRI. Therefore, when 
an extended radical operation is considered for recurrent 
rectal cancer, a combined diagnosis using CT, MRI and 
PET is crucial in determining the surgical procedure. PET 
yields valuable information to pelvic surgeons, and the 
detection of recurrent rectal cancers with this modality will 
doubtless increase in the near future. 
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Introduction: Open colorectal surgery in elderly patients is associated with increased morbidity and 
mortality rates compared with those in younger age groups. It also requires more intensive postopera- 
tive support, longer hospitalization, and in many cases leads to prolonged rehabilitation or institutionali- 
zation. Because of its less invasive nature, laparoscopically assisted colorectal surgery may lead to a 
reduced period of convalescence. However, the safety of advanced laparoscopic surgical techniques in 
the elderly has not been established, so this prospective comparative study was undertaken. 

Methods: All patients aged 80 years or more who were undergoing an elective laparoscopic or open 
colorectal procedure between 1 January 1992 and 30 June 1997 were assessed prospectively. Patients 
having simple stoma formation were excluded. Perioperative care, operative results and subsequent 
function were analysed. 

Results: There were 42 patients in the laparoscopic group and 35 in the open group, with a median age 
of 84 years in each group. Five patients undergoing laparoscopic surgery required conversion to an open 
procedure. No complications related to laparoscopy occurred. Three patients died after operation in the 
laparoscopic group and four in the open group, with morbidity in seven and 15 patients respectively. 
Median hospital stay was 9 (range 4-21) days for patients having the laparescopic operation, and 17 
(range 7-28) days in the open cases. At 4 weeks after operation 30 of the 35 independent patients surviv- 
ing the operation in the laparoscopic group and 16 of 28 in the open group were back to preoperative 
activity levels. 

Conclusion: In this series laparoscopically assisted colorectal surgery was safe and was associated with a 
low incidence of complications, short hospitalization and a rapid return to preoperative activity levels 


when compared with open colorectal resections in this age group. 
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Introduction 


With improved life expectancy the proportion of the 
population surviving into their eighties is predicted to rise 
dramatically in Western countries in the next decade’. 
‘These patients have a high incidence of colorectal disease, 
but also frequently suffer from significant co-morbid 
conditions and have reduced functional reserve. 

Recent reviews of open colorectal surgery in this age 
group have shown that surgery is associated with higher 
morbidity and mortality rates than in younger age groups. 
Hospital stay is also substantially prolonged, the use of 
invasive monitoring and intensive care facilities is increased, 
and up to 50 per cent of patients require discharge to an 
extended-care or specialized nursing facility ™. 

Laparoscopically assisted colorectal surgery has been 
suggested as a means of achieving less postoperative 
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discomfort, shorter hospitalization and more rapid return 
to normal activity’ ''; however, the safety of advanced 
laparoscopy with prolonged carbon dioxide pneumo- 
peritoneum has not been established in an elderly popula- 
tion. This prospective comparative study was undertaken to 
assess the outcome of laparoscopic and open colorectal 
surgery in patients aged 80 years or more. 


Patients and methods 


All patients 80 years of age and older undergoing an elective 
colorectal resection between 1 January 1992 and 30 June 
1997 were included in the study. Operations were 
performed using a laparoscopically assisted or traditional 
open surgical technique on the basis of surgical preference, 
not randornization. 
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Patients were assessed before operation for surgical 
risk utilizing the American Society of Anesthesiologists 
(ASA) classification, and all premorbid conditions were 
documented. 

The age, sex, diagnosis, type and duration of operation, 
complications, length of hospitalization and location to 
which patients were discharged were all documented. 
Operative mortality was defined as death on the same 
admission or within 30 days of surgery. Pathological staging 
of patients with malignancy was performed by means of the 
Dukes classification. All patients were subsequently fol- 
lowed to determine their level of functional activity at 
4 weeks and 6 months after operation. 


Results 


A total of 77 patients was studied; there were 46 women and 
31 men, of median age 84 (range 80-94) years. There were 
42 laparoscopically assisted and 35 open procedures. 
Indications for operation are shown in Table 1. 


Table 1 Indications for operation 





Table2 Preoperative American Society of Anesthesiologists 
status 





ASA, American Society of Anesthesiologists. *Fisher’s exact test 


Table3 Type of operation 
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Major intercurrent disease was present in 3 
in the laparoscopic group and in 28 in the open group, 
which is reflected in the preoperative ASA status as shown in 
Table 2. 

Median operating time was 170 (range 65-300 min in the 
laparoscopic group and 150 (range 70-220) min in the open 
group (P =0-017, Mann-Whitney U test), In the first 2 years 
of the study the median operating time in the laparoscopic 
group was 200 (range 140-300) min, compared with 160 
(range 65-220)min in the last 2 years. The types of 
operation are shown in Table 3. The laparoscepically 
assisted approach was carried out as described previously”, 
Five patients undergoing the laparoscopic approach re- 
quired conversion to an open procedure (defined as an 
abdominal incision different from that planned at the 
commencement of the case), three because of large 
tumours, and two with diverticular fistulas chat could not 
be safely dissected laparoscopically. No conversions were 
due to laparoscopic complications. 

Operative deaths and major morbidity are shown in 
Table 4, and utilization of hospital resources is shown in 


Table 5. 





Table4 Operative morbidity and mortality 








“Defined as any two of the following: extensive collapse or conso 


on chest radiograph, hypoxia requiring supplemental © 







infection requiring antibiotic treatment or productiv 
positive culture. Multiple complications occurred in tor 
open group with three having two and one having three co 
+Fisher’s exact test 


TableS Comparison of utilization of acute health resources 
following laparoscopic and open colorectal surgery in the 
elderly 





ICU, intensive care unit. “Mann-Whitney C test, @y rest 
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Table6 Place of discharge for previously independent patients 
who survived the operation 





*Fisher’s exact test 


Table7 Dukes staging of malignant cases by group 





*Fisher’s exact test 


On Cox multivariate analysis, preoperative ASA status 
(P=0-012), presence of a stoma (P=0-021), method of 
surgery (P=0-01) and pelvic surgery (P=0-033) were all 
independent variables for length of hospital stay. 

The number of patients who were previously independent 
but required inpatient rehabilitation or subsequent nursing 
home bedsis shown in Table 6. Four patients from each group 
who were already institutionalized were excluded from this 
analysis, as were another six patients who died. 

Dukes staging was utilized for the 58 patients with 
malignancy, with no detectable difference between the two 
groups (Table 7). 

At 4weeks after operation 30 of the 35 independent 
patients who survived the laparoscopic operation were back 
to their usual level of physical activity, compared with 16 of 
the 28 having open surgery. At 6months 34 of the 38 
patients in the laparoscopic group who had been indepen- 
dent before operation were still alive: six in institutional care 
and 28 living independently. In the open group 25 of 31 
independent patients were alive, with nine in institutional 
care and 16 living independently. 


Discussion 


To the authors’ knowledge, this is the largest comparative 
report of laparoscopically assisted colorectal surgery in 
patients aged 80 years or more. The results suggest that this 
technique is safe even in this potentially compromised 
population as there were no major intraoperative problems 
or complications related to the laparoscopic method of 
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access. Laparoscopic operations were longer than the open 
procedures, and they were also technically challenging, with 
the utilization of considerable volumes of carbon dioxide 
insufflation (mean 230 litres) and frequent steep head-down 
tilt required. 

Many of the initial laparoscopic operations were per- 
formed early in the learning curve of the surgeons involved 
in this study, all of whom were experienced open colorectal 
surgeons. The laparoscopic procedures performed in the 
first 2 vears of the study took significantly longer than those 
performed in the last 2 years, and the rate of conversion was 
higher, but other complications, hospital stay and use of 
rehabilitation did not vary across the years of the study, 
suggesting that the advantages reported for the laparoscopic 
method of access should be apparent early in each surgeon’s 
learning curve. 

The results suggest that, while the laparoscopic approach 
may be no less dangerous in terms of operative death, there 
was a reduction in postoperative ileus, wound infection and, 
to a lesser extent, cardiorespiratory complications. There 
was also a reduction in intensive care unit utilization and 
hospital stay whether or not the patient had a stoma. 

Another finding from this study was the reduced need for 
inpatient rehabilitation for these compromised patients. 
This experience suggests that the reduced surgical stimulus 
and rapid postoperative mobilization are important in 
lowering the need for prolonged rehabilitation to regain the 
confidence required for independent mobilization and 
activities of daily living. The difference between the two 
groups in terms of regaining independence was most 
marked at 4 weeks but still persisted at 6 months, confirm- 
ing that many elderly patients undergoing major open 
abdominal surgery never return to an independent lifestyle. 

In interpreting these results several sources of error are 
apparent as the two groups were not randomized and the 
operations performed varied between the groups. In 
particular no restorative resections for rectal cancer were 
performed laparoscopically, so a higher proportion of open 
cases underwent pelvic dissection. However, in terms of 
age, associated conditions and preoperative ASA assess- 
ment, the groups were well matched. Likewise, although 
only patients with clinically and endoscopically early 
cancers were considered for laparoscopic resection, there 
was no significant difference in Dukes staging between the 
two groups. Furthermore, the results for elective open 
colorectal surgery correlate well with those of other open 
surgical series”. 

Clearly a randomized trial with objective quality-of-life 
measures is required to answer definitively the question of 
whether laparoscopically assisted colorectal surgery is an 
advance for elderly patients. However, in the absence of 
such a trial, these results suggest that the procedure is safe 
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and, compared with open surgery, may be associated with 
fewer complications, a shorter period of hospitalization and 
a quicker return to preoperative functional levels. These 
preliminary data suggest that there is an argument for the 
selective adoption of this form of surgery in elderly patients 
and that substantial savings in both acute and rehabilitation 
bed-days and intensive care facilities may be possible. 
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Background: The accurate staging of colorectal neoplasia may aid the stratification of patients for 
adjuvant treatment. At present the mural extent of neoplasia proximal to the mid rectum is difficult to 
determine. Prediction of mural invasion could help identify patients suitable for radical resection, 
minimal access surgery or endoscopic treatment. Colonoscopic endoluminal ultrasonography (EUS) was 
used in a prospective study to determine the stage of rectosigmoid neoplasia in 121 patients. 

Methods: Mural tumour (T) stage was designated by EUS as uTo,;-uT4 in 121 patients. Nodal (N) 
staging was performed in 39 cases. EUS staging was compared with histological stage (pT and pN) in 93 
patients who underwent resection. 

Results: Mural staging of disease using colonoscopic EUS showed good correlation with histo- 
pathological stage (k=0-85 (95 per cent confidence interval 0-76-0-95)). Overall pT and pN stage 
accuracy of EUS was 92 and 65 per cent respectively. 

Conclusion: EUS accurately assessed tumour stage although node staging remained suboptimal. 


Colonoscopic EUS may aid the selection of treatment in patients with rectosigmoid neoplasia. 
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Introduction 


The prognosis of patients following resection of colorectal 
neoplasia is strongly influenced by the mural extent of 
disease and the presence of lymph node involvement. The 
accurate staging of colorectal neoplasia can facilitate the 
choice of adjuvant oncological treatment for individual 
patients. 

The local excision of adenomas and pathological tumour 
stage | (pT) carcinomas! with favourable histology” can 
produce results comparable to those of radical resection’. 
Minimal access surgery can be achieved by either transanal 
endoscopic microsurgery (TEM) or laparoscopic resection’. 
In addition, traditional endoscopic snare polypectomy and 
endoscopic submucosal resection can be used to treat 
favourable tumours confined to the mucosa or submucosa. 
Also, early, small and low-lying rectal cancers can be 
treated adequately with intracavitary radiotherapy such as 
the ‘Papillon’ technique’. In patients with potentially 
curable disease the preoperative assessment of stage can 
help guide neoadjuvant chemoradiotherapy. Identification 
of locally advanced disease or systemic spread will allow 
palliative options such as endoluminal stenting, radio- 
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therapy, laser ablation or the laparoscopic formation of a 
defunctioning stoma to be considered. 

Endorectal ultrasonography can stage the mural extent of 
low and mid rectal tumours’”!!, and has been used both to 
guide and to monitor treatment in distal disease’. Disease 
proximal to the mid rectum has, however, been difficult to 
stage accurately. Colonoscopic endoluminal ultrasono- 
graphy (EUS) uses a flexible endoscope to provide ultra- 
sonographic images of the colonic wall above the mid 
rectum. The high-frequency ultrasound (7-5 and 12 MHz) 
produces real-time images that can differentiate between 
the layers of the bowel wall’? 

The aim of this prospective study was to determine the 
accuracy of EUS in predicting the histopathological stage of 
rectosigmoid neoplasia and to assess the potential impact of 
EUS on patient management. 


Patients and methods 


Patients presenting with a colorectal neoplasm, diagnosed 
by clinical examination, colonoscopy or barium enema, in 
whom resection was contemplated were asked to participate 
in this prospective study. All patients gave informed 
consent. Ethics committee approval had been granted 
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Table1 Comparison of tumour staging by histopathology and 
endoluminal ultrasonography in 103 tumours 





EUS, endoluminal ultrasonography 


Table2 Comparison of nodal staging by histopathology and 
endoluminal ultrasonography in 31 patients 





EUS, endoluminal ultrasonography 


60)em from the anal margin. Fourteen tumours were 
excised using snare polypectomy or EMR. In 33 patients 
with a rectal neoplasm apparently localized to the mucosa or 
submucosa, TEM was performed and three patients had a 
conventional transanal resection for a lesion just above the 
anal margin. Forty-three patients, some of whom had more 
than one neoplasm, underwent laparotomy and bowel 
resection (seven colonic resections including two segmental 
resections, 27 anterior resections and nine abdominoper- 
ineal resections). 

The EUS-designated uT stage and the pathological pT 
stage are shown in Table 1. Overall pT stage accuracy was 92 
per cent which represents a good correlation with 
histological staging (K=0-85 (95 per cent confidence 
interval ¢-76-0-95)). pTo/; stage accuracy was 94 per cent, 
sensitivity 93 per cent and specificity 97 per cent (x =0-85 
(0-68-0-93)). 

Thirty-six tumours (35 per cent) were located at or above 
15 (median 20, range 15-90)cm, i.e. above the limit of 
transrectal ultrasonography. Accuracy of staging in this 
group was no different from the overall accuracy. 

EUS nodal assessment was performed on 39 patients, of 
whom 31 underwent open surgery with pathological 
confirmation of nodal staging. The EUS and pathological 
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nodal staging results in these cases are shown in Table 2. 
Node stage accuracy was 65 per cent (K = 0-42 (0-13-0-70)). 
Although the numbers were small, EUS appeared to be of 
high sensitivity and negative predictive value (83 per cent 
and 0-82 respectively) but low specificity and positive 
predictive value (53 per cent and 0-53 respectively) in the 
detection of involved lymph nodes. 


Discussion 


Endoscopie ultrasonography, as demonstrated in previous 
studies of oesophageal and gastric malignancy, can clearly 
image the gut wall as a five or more layered structure with 
the layers visualized correlating closely with the histological 
layers'*'®, EUS may be performed using an endoscope 
incorporating an ultrasound transducer in the tip, as in the 
present study, or by using an ultrasound probe introduced 
via the working channel of a conventional endoscope! ”!*. It 
is the most reliable method of locoregional staging of upper 
gastrointestinal malignancy and can reliably determine T 
stage in around 90 per cent of patients with oesophageal 
cancer’ *. The accuracy for colorectal cancer T staging may 
be slightly lower, with reported figures of 83-89 per 
cent!>!? but it has been shown to be more accurate than 
computed tomography, magnetic resonance imaging (MRI) 
and endorectal MRI”. The main source of error in previous 
studies appears to be in overinterpreting slight irregularity 
of the purer margin of the muscularis propria as tumour 
extension”. 

Local resection may be adequate treatment of early 
rectosigmoid carcinoma, i.e. well differentiated tumour 
confined to the mucosa with well or moderately differen- 
tiated pathology and no lymphatic or vascular invasion?”?. 
‘Tumours restricted to the mucosa are rarely associated with 
lymph ncde metastases and so may safely be considered for 
endoscopic resection'”. The value of EUS in determining 
the depth of a colorectal tumour before consideration of 
local resection has been studied by several Japanese 
authors'’*_ Accurate exclusion of submucosal invasion 
may be enhanced by imaging after submucosal injection of 
saline which raises a pure mucosal lesion on a hypoechoic 
bleb with the hyperechoic submucosal layer visible below?’ 
Many of the patients in a Japanese series had early disease’’, 
unlike the current study in which 33 per cent of tumours had 
spread beyond the submucosa. 

Large or confluent villous adenoma in the upper rectum 
or sigmoid colon can be difficult both to stage accurately 
and to treat. TEM has the potential to achieve local 
clearance of even large villous adenomas of the rectum®”*, 
In patients in the present study in whom EUS was used 
before TEM, the mural extent of disease was predicted with 
100 per cent accuracy. 
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There has been concern over the role of laparoscopically 
assisted resection for colorectal cancer; however, a number 
of single-centre series suggest that the risk from port-site 
recurrence is low***°, Port-site recurrence may be related 
to widespread peritoneal disease, a breach of the colonic 
serosa or poor surgical technique”””*. Accurate preopera- 
tive staging might help select patients for laparoscopic 
resection without compromising oncological principles. 

Nodal staging with EUS remains suboptimal. Although 
certain characteristics suggest malignant involvement, 
inflammatory nodes can have a similar appearance‘, 
Conversely, micrometastasis within a small lymph node 
may not be evident ultrasonographically*°. Reported node 
stage accuracy in colorectal cancer is in the order of 70 per 
cent”?, although one group has reported accuracy rates as 
high as 88 per cent’. Nodal staging was attempted in 39 
patients in the present study, of whom 31 had histological 
confirmation. The poor overall accuracy (65 per cent) 
reflects that of previous studies. The addition of aes 
guided aspiration cytology may improve this value’? 
although genetic detection of lymph node qnicrornbeastises 
appears to be very promising”. 

EUS failed in 4 per cent of patients. In one patient this 
was due to inability to reduce artefact produced by bowel 
gas. This is usually overcome by suction, instillation of 
water and changing the position of the patient. In four 
patients the endoscope could not be advanced through a 
tight stricture. This problem could be reduced by use of a 
miniprobe that can traverse all but the tightest strictures. 

Colorectal EUS is likely to be limited in locoregional 
staging following neoadjuvant therapy. It is well recognized 
that EUS images must be interpreted with caution as 
recurrent tumour may be difficult to differentiate from an 
inflammatory response to such therapy‘. 

This study confirmed the value of EUS in the accurate 
staging of the mural extent of rectosigmoid neoplasia but is 
in agreement with other studies that nodal assessment is 
suboptimal with EUS imaging alone. The impact of 
improved staging on patient management and outcome 
remains to be determined. 
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Background: Patients with ulcerative colitis have an increased risk of developing colorectal cancer. Spe- 
cific and sensitive markers for premalignancy are needed. The present study evaluates the status of 
DNA aneuploidy (abnormal stemlines) as such a marker. 

Methods: A prospective surveillance programme was conducted for all patients with ulcerative colitis 
from a defined area. Regular colonoscopy with mucosal sampling for histological evaluation and flow cy- 
tometric DNA analysis was performed. Some 147 patients were studied from 1984 to 1997. 

Results: DNA aneuploidy was found in 20 patients. All but one had total colitis. The time from onset of 
disease to aneuploidy ranged from 5 to 31 years. Fourteen of the patients developed morphological al- 
terations. In the same interval 127 patients, of whom 75 had total colitis, did not develop aneuploidy. 
Among patients with morphological alterations and aneuploidy, aneuploidy preceded these alterations 
in four patients and was present at the same examination in three; in seven patients the morphological 
alterations preceded the aneuploidy. Aneuploidy was diagnosed before the appearance of a dysplasia- 
associated lesion or mass in four of five cases. 

Conclusion: Flow cytometric DNA analysis has definite value as a complement to histological examina- 
tions in cancer surveillance of patients with ulcerative colitis. Aneuploidy indicates a high risk for devel- 
oping severe premalignant changes. However, there is no evidence to support the use of DNA 


aneuploidy as a sole indication for prophylactic surgery against cancer. 


Paper accepted 8 February 1999 


Introduction 


Ulcerative colitis, especially if extensive and of long 
duration, is associated with a considerably increased risk 
of colorectal carcinoma!?. The current procedure to 
diminish this risk 1s colonoscopic surveillance and histo- 
pathological evaluation of biopsy specimens. If morpholo- 
gical alterations, at least of low grade, are found, the patient 
should be advised to undergo proctocolectomy’. This 
policy may to some extent lead to unnecessary surgery and 
subsequent morbidity. Furthermore, sometimes cancer 
develops without preceding dysplasia’. Efforts are being 
made to find a more sensitive and specific marker of 
premalignancy. Examples of markers are microsatellite 
instability, abnormal mucin expression, gene mutations, 
loss of heterozygosity and DNA aneuploidy. So far none of 
these has proved to be of definite value®. Several studies have 
examined the potential of DNA aneuploidy as a pre- 
malignant marker in surveillance programmes’~?°, 
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In 1994 this group reported the results from a prospective 
ongoing study of premalignancy and colorectal cancer in 
patients with ulcerative colitis!!. The present report is a 
major update of an earlier investigation!’ with emphasis on 
the value of DNA aneuploidy as a premalignant marker. 
The results presented are from this surveillance programme 
which comprises all patients with ulcerative colitis from a 
defined geographic area. 


Patients and methods 


Patients 


All patients with ulcerative colitis (those with proctitis only 
were excluded) from a catchment area of 65 000 inhabitants 
were included in a colonoscopic surveillance programme 
which started in 1977. Flow cytometric DNA analysis has 
been performed routinely since 1984. 
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In the 13-year period ending on 31 December 1997, or 
with death or proctocolectomy, 147 patients were examined 
at least once in this study. Ten patients moved out of the 
catchment area and are not included. Two patients, both 
with left-sided colitis and quiescent disease, have left the 
programme. 


Endoscopy 


Soon after onset of disease a colonoscopy was performed. 
After 6-10 years of disease this was performed on a regular 
basis annually or biannually. At each colonoscopy, one 
biopsy specimen for DNA analysis and two specimens for 
histological evaluation were taken at six different levels of 
the colorectum. 


Morphological examination 


The biopsy specimens were examined by one observer 
({R.B.S.). Morphological alterations were classified as high- 
grade dysplasia (HGD), low-grade dysplasia (LGD) or 
indefinite for dysplasia ID)". 
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DNA analysis 


The mucosal samples were minced into small pieces and 
stored at -80°C until analysis. After trypsin digestion and 
staining with propidium iodide according to the procedure 
described by Vindelév etal.” the nuclear suspension was 
evaluated with respect to ploidy using a FACScan instru- 
ment (Becton Dickinson, Franklin Lakes, New Jersey, 
USA). DNA indices were calculated by the Cellfit software 
(Becton Dickinson). Samples with more then one peak in 
the histogram were judged as aneuploid. 


Results 


During the interval 1984-1997, DNA aneuploidy was 
found in 20 patients, of whom 19 had total colitis (Table 1). 
Ten patients had the onset of their disease before the age of 
20 years. Fourteen of these 20 patients were diagnosed with 
morphological alterations: one patient with colonic cancer, 
five with a dysplasia-associated lesion or mass (DALM), 
four with HGD (in the patient with cancer and three 
patients with DALM), seven with LGD and one patient 
with indefinite morphological alterations. 


Table? Temporal relationship between onset of disease, and findings of aneuploidy and morphological alterations in 20 patients 





“Indefinite for dysplasia (ID), low-grade dysplasia (LGD) or high-grade dysplasia (HGD). A minus sign indicates that the morphological finding was 
diagnosed before aneuploidy. DALM, dysplasia-associated lesion or mass 
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The time from onset of disease to identification of 
aneuploidy varied from 5 to 31 (mean 18)years. In six 
patients with aneuploidy there was no development of 
dysplasia. The time from onset of disease to findings of 
aneuploidy varied from 7 to 26 years in these six patients . 

From onset of disease to findings of dysplasia (including 
indefinite alterations) the time span was 7-31 (mean 15, 
median 14) years. Since only the highest grade of dysplasia is 
listed above, a patient can be represented in one or more 
groups in the following analysis of each type of dysplasia. 
The development of a DALM from onset of disease varied 
from 16 to 31 years. Aneuploidy preceded the development 
ofa DALM in four of five patients with a time span from 5 to 
8 years. In one patient the findings were made simulta- 
neously. Accordingly, HGD was preceded by aneuploidy in 
three of four patients. The patient with colonic cancer had 
had aneuploidy discovered 6 years earlier. All but one of the 
major morphological alterations (HGD, DALM and 
cancer) were preceded by aneuploidy. The remaining 
patient showed aneuploidy at the same time as a DALM 
with HGD was diagnosed. 

Aneuploidy was identified between 7 years before and 
9years after the diagnosis of LGD. In six patients 
aneuploidy preceded LGD, in five LGD was diagnosed 
first and in one patient the findings were made simulta- 
neously. 

Indefinite morphological alterations (ID) were found 
from 10 years before to 11] years after aneuploidy. In ten 


Tabie2 Number of patients who had findings of aneuploidy 


before, simultancously with and after findings of morphological 
alteration 





ID, indefinite for dysplasia; LGD, low-grade dysplasia: HGD, high-grade 
dysplasia, DALM, dysplasia-associated lesion or mass 


patients aneuploidy preceded such alterations, in two 
patients aneuploidy was found after indefinite altera 
and in one patient the findings were present at the same 
(Table 2). 

Of the 127 patients with no signs of aneuploic 
surveillance examinations there were four cases of cancer of 
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which three were diploid and one showed aneuploidy in the 
operative specimen, two of DALM (both showing HGD), 
seven of LGD and eight of ID (Table 3). In this group of 
patients, the time from onset of disease to the endpoint of 
the study was 0-62 (mean 14) years. 

Seventy-five (59 per cent) of 127 patients showing no 
aneuploidy had total colitis compared with 19 of 20 in the 
group with aneuploidy. Twenty-one (17 per cent) of 127 
patients in the non-aneuploid group had morphological 
alterations compared with 14 of 20 in the group with 
aneuploidy. Of all 147 patients, 35 had findings of dysplasia, 
14 of whom showed DNA aneuploidy. Accordingly, 
aneuploidy was found in 5 per cent of the patients with no 
dysplastic tissue. 

Proctocolectomy was performed on 18 of the patients 
with diploidy. Aneuploidy alone was not an indication for 
surgery. 

Ten patients had findings of aneuploidy on a single 
occasion, seven of whom have been examined with 
colonoscopy between one and nine times since with no 
findings of aneuploidy. The other three patients had, at the 
endpoint of the study, not been examined on further 
occasions. Five patients had findings of aneuploidy on two 
occasions and no such findings at between three and nine 
later colonoscopies. Two patients had findings of aneu- 
ploidy on three occasions and no such findings at four 
colonoscopies after the first finding of aneuploidy. Three 
patients had findings of aneuploidy on six to nine occasions 
and no such findings at between six and eight later 
colonoscopies. To summarize, considering patients with 
aneuploidy and counting the number of colonoscopies 
performed from the first time aneuploidy was diagnosed, 
the finding of aneuploidy was reproduced in 48 of 142 
examinations. 


Table3 Comparison between patients with findings of aneuploidy and those without aneuploidy with respect to morphological 
alterations 





Values in parentheses are percentages. Only the highest degree of dysplasia and cancer is considered. ID, indefinite for dysplasia; LGD. low -¢ 


dysplasia; HGD, high-grade dysplasia; DALM, dysplasia-associated lesion or mass 
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The sensitivity of aneuploidy for development of 
dysplasia (LGD and higher) was found to be 0-50 and the 
specificity 0-94, Similar values, sensitivity 0-50 and speci- 
ficity 0-94, were calculated for the development of HGD, 
DALM and cancer. 


Discussion 


The present study of DNA aneuploidy as a marker of 
premalignancy in ulcerative colitis is the only prospective 
investigation of an unselected group of patients from a 
defined catchment area. The group of patients has been 
stable, ten patients moving from the area during the period, 
and the compliance has been almost total. The morpholo- 
gical examinations were conducted by one observer. The 
study period is 13years and therefore some general 
conclusions can be drawn about the value of DNA 
aneuploidy in a surveillance programme. 

DNA aneuploidy correlates with total colitis, long 
duration of disease and morphological alterations, the 
established risk factors for cancer development. In the 
group of 147 patients there were findings of dysplasia in 35, 
14 of whom showed DNA aneuploidy. These figures 
correspond well to those reported by others”. On the other 
hand, aneuploidy preceded any morphological alteration in 
only four patients, was present at the same time in three 
patients and was found after any dysplasia in seven. 

Aneuploidy was found in 5 per cent of patients with no 
dysplastic tissue. In ten of 20 patients, including six not 
showing dysplasia so far, aneuploidy was found before any 
dysplasia. 

Among the patients with findings of aneuploidy, all 
findings of HGD, DALM and cancer were preceded by 
aneuploidy except in one patient in whom aneuploidy was 
found simultaneously with the morphological alterations. 
On the other hand, in the group with no DNA aneuploidy 
four patients developed a cancer. The finding of DNA 
aneuploidy in a patient with ulcerative colitis co-varies with 
the risk of developing severe dysplasia; however, lack of 
aneuploidy does not exclude this risk. 

It is concluded that screening for DNA aneuploidy has 
value as a complement to histological examination in the 
surveillance of patients with ulcerative colitis. The presence 
of aneuploidy indicates a high risk for developing severe 
premalignant changes. However, aneuploidy alone cannot 
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serve as a premalignant marker and should not be the sole 
indication for proctocolectomy. 
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Background: Advanced technology is being introduced rapidly into laparoscopic procedures, frequently 
without an accurate evaluation of its functioning. In this study, standardized time-motion analysis was 
applied to evaluate the peroperative surgical process and the technical equipment used in 18 cases of di- 
agnostic laparoscopy with laparoscopic ultrasonography (DLLU). 

Methods: The image through the laparoscope, the ultrasonograph and an overview of the operating 
theatre were recorded simultaneously. The time for each phase, efficient actions (e.g. identifying lesions 
by inspection, making an ultrasonogram or taking a biopsy) and limiting factors (e. g. technical problems, 
time spent waiting) were determined, and a current standard was defined. 

Results: Of the actions performed, 52 per cent were qualified as efficient, 17 per cent were classified as 
time spent waiting for personnel, instruments were positioned in 13 per cent, and unnecessary instru- 
ment exchanges were involved in 10 per cent. The evaluation led to a significant reduction in delay times 
and resulted in design criteria for improved biopsy instruments. The current standard was calculated 
from the mean time and number of actions determined for each phase. 

Conclusion: This time-motion study provided detailed insight into the peroperative process of DLLU. 
leading to improvements in the surgical process and instruments used. The defined current standard 


will enable evaluation of the learning curve and new technologies. 
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introduction 


Laparoscopic surgery is being applied increasingly as an 
alternative to conventional surgery'™*. Laparoscopic sur- 
gery has the advantage of reduced trauma for the patient and 
a shorter hospital stay, but presents a more complicated 
technique for the surgeon™™™ć, Direct contact with the 
tissue and direct three-dimensional vision is lost owing to 
the interposition of instruments*®”’. The more advanced 
laparoscopic procedures are becoming increasingly de- 
manding, given the impact of advanced technology’. New 
laparoscopic instruments and techniques are introduced 
very rapidly, frequently without an accurate evaluation of 
their efficacy’. It is doubtful whether the technique and 
instruments used are optimal for these complicated 
procedures so critical evaluation of the surgical process 
and the technical equipment is of great importance t, 
Surgical procedures and protocols have frequently been 
analysed with respect to postoperative complications™!?-!* 
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but these analyses provide little or no insight into the 
specific peroperative limiting factors of the instrumentation 
used, or into the process of surgeons learning these com 
procedures. 

This paper introduces a standardized quantitative meth 
od to evaluate the peroperative surgical process. Ir analyse 
diagnostic laparoscopy with laparoscopic ultrasonography 
(DLLU) to evaluate the effectiveness of the instrumentation 
used and determines a current standard DLILU. In addition, 
this study discusses the accuracy and other fields of 
application of the time—motion method used. 








Patients and methods 


Patients 





Patients with a periampullary tumour were included 





standard non-invasive staging (e.g. spiral computed tomo- 
graphy, ultrasonography combined with colour Deppler) 
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had shown that the tumour was locally resectable and 
without distant metastases. Patients who were not fit for an 
extensive surgical procedure were excluded. Except for the 
diagnosis, no patient-specific data were recorded. The study 
protocol was approved by the local ethics committee. 


Procedure 


DLLU was performed by an experienced surgeon in order 
to prevent influences inherent to the learning process and it 
was carried out in accordance with the existing standard 
protocol described previously’ 4" The protocol was 
divided into five phases. The first phase, the opening phase, 
started with the first incision after which a carbon dioxide 
pneumoperitoneum was created and all three trocars were 
inserted. It was followed by the inspection phase in which 
metastases of the peritoneum, liver, mesentery and hepa- 
toduodenal ligament were sought. The third phase, the 
ultrasonography phase, assessed tumour ingrowth into the 
vessels and surrounding tissue, and metastases in the liver 
and lymph nodes of the coeliac vessels, using a 7-5-MHz 
linear array ultrasonography probe (Aloka, Tokyo, aes. 
In the biopsy phase, biopsies of suspect lesions were taken 
with biopsy forceps or a true-cut needle, The last phase was 
the closing phase, ending with completion of the last suture. 
The opening and the closing phase have been regarded as 
general phases because they are present in every laparo- 
scopic procedure, whereas the inspection, ultrasonography 
and biopsy phases have been regarded as specific for DLLU. 
In this study, DLLUs were excluded if no suspect lesions 
were found and no biopsies were taken during the 
peroperative procedure. 


Instrumentation and data processing 


An overview of all actions performed by the operating team 
was recorded simultaneously with sound and the images of 


the laparoscope and the laparoscopic ultrasonograph. T he 
instrumentation for recording the procedures was mounted 
in a portable cabinet, thus allowing instant use in any of the 
operating theatres and placement outside the range of 
action of the operating team. The procedures recorded were 
analysed outside the operating theatre and did not interfere 
with the peroperative process. 

For each phase, the time and actions were analysed using 
a thesaurus of 35 strictly defined basic actions performed at 
operation by the surgeon. The accuracy and reproducibility 
of the quantitative analysis was validated statistically for 
different observers using the thesaurus. After the analysis, 
the actions were divided into efficient actions, which 
enabled accurate tumour staging as was the goal of every 
DLLU, and limiting factors, which delayed the procedure 
(Table 1), The most disturbing limiting factors were 
determined by combining the values for frequency of 
occurrence and delay time. Delay owing to anatomical 
variation was regarded as natural variation and not as a 
limiting factor. A current standard DLLU was defined and 
calculated from the mean time needed and the mean 
number of actions performed by the surgeon, for each 
phase. 

The data were processed using a spreadsheet program 
and analysed using the statistical program SPSS for 
Windows (SPSS, Chicago, Illinois, USA). The data are 
presented as mean(s.d.). The two-sided Student’s ¢ test was 
used to compare data; P< 0-05 was considered significant. 
The quantitative method was validated by calculating Te 
intraclass correlation coefficient (ICC) for single ratings” 


Results 


DLLU was performed in 21 patients with periampullary 
tumours. Three patients were excluded because no suspect 
lesions were found and no biopsies were taken. Eighteen 


Tablet Action thesaurus used in the time-motion study of diagnostic laparoscopy with laparoscopic ultrasonography 














To stretch, ont or coagulate 


ified delaying actions 


Groups of actions are shown rather than each individual action classified 
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To depict suspect lesions and assess tumour extension _ 

To depict: suspect lesions and assess tumour extension i 
Taking a biopsy from a suspect lesion using biopsy forceps or true-cut ps 
Necessary (e. g. inserting the ultrasonography prote) : 


For personnel, aaun Aei, irigation fluid or gas; sowing | toa tech vical 
position an instrument correctly, to present a structure with an instrur 
i sary (e.g. for camera lens clearance, technical proble ! 
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patients were included: 15 with a pancreatic head tumour 
and three with a distal bile duct tumour. 

The efficient actions and limiting factors of the specific 
DLLU phases (inspection, ultrasonography and biopsy 
phases) were divided into categories and the mean number 
of actions was calculated per category (Table 2). The analysis 
showed that the total percentage of limiting factors was 
high, ranging from 36 to 56 (mean 48) per cent. The major 
limiting factors were time spent waiting for personnel and 
the functional problems of the biopsy instruments used. 
The biopsy forceps used to take a superficial liver biopsy was 
too blunt to cut a well circumscribed part from a suspect 
lesion, resulting in unnecessary damage to and bleeding of 
the surrounding healthy tissue. The true-cut needle used to 
puncture an intrahepatic lesion was not designed for 
laparoscopic procedures and it was difficult to position the 
needle, under ultrasonographic guidance, in the exact 
location of the suspect lesion. 


Tabie2 Mean frequency distribution of efficient actions and 
limiting factors in the specific phases (inspection, ultrasono- 
graphy and biopsy phase) of 18 diagnostic laparoscopies with 
laparoscopic ultrasonography for tumour staging of the 


pancreatic head region or distal bile duct 





Values in parentheses are percentages. *With the camera or ultrasono- 
graphy probe 


he 





After the analyses of the first 11 DLLUS, the causes of t 
limiting factors were evaluated and discusse 
consisting of surgeons, engineers and designers 


operations, to nil in the later procedures (P= 0-2). In 
addition, design criteria were developed for improved 
biopsy instruments. 

The 18 patients who had DLLU were divided into two 
groups, one with superficial liver, peritoneum or omentum 
biopsies only (7 = 11) and a second group with at least one 
deep liver or lymph node biopsy (7 = 7) (Table 3). Ie took 
significantly more time and actions to take a deep liver 
biopsy with a true-cut needle or a lymph node biopsy than to 
take a superficial biopsy, resulting in a significantly longer 
biopsy phase and total operation time in the deep biopsy 
group (Table 3). 








No. of actions 


No. of actions 





Biopsy 





Opening Inspection Ultrasono- 
graphy 


ik 


Fig.1 Bar diagram of the current standard calculated fror the 






diagnostic laparoscopies with laparoscopic ultrasone 
staging of tumours in the pancreatic head region or dist 
duct. Values are mean (s.d.) 


Table3 Comparison of biopsy phase and total duration of operation in patients who had superficial and deep biopsy 
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Values are mean(s.d.). * Two-sided Student's ¢ test 
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Current standard 


The current standard is shown in Fig. 1. The mean(s.d.) 
time and number of actions for all the DLLU phases were 
calculated from the 18 procedures, which were carried out 
by an experienced surgeon who had performed over 300 
DLLUs. The standard deviations calculated remain small 
notwithstanding the variation in anatomy and pathology 
encountered, so the standard DLLU based on these 18 
procedures may be considered accurate (Fig. 1). 


Validation 


The ICC proved that the time—motion analysis was carried 
out accurately and reproducibly by the responsible ob- 
server, resulting in an ICC of 0-98 for the interobserver 
agreement!’. The ICC for the intraobserver agreement was 
0-85, showing that observers from different disciplines 
analysed the DLLUs accurately, using the strictly defined 
thesaurus. The observers were the experienced surgeon 
who performed the DLLUs, an experimental laparoscopic 
surgeon, an engineer and an MD PhD student. 


Discussion 


A relatively simple laparoscopic procedure with a strong 
dependency on advanced technology (e.g. ultrasonography 
and biopsy instrumentation) was subjected to this time- 
motion analysis to evaluate the efficiency and validity of the 
ume-motion method used. The results of the DLLUs 
analysed and the statistical validation prove that the method 
of analysis can be applied accurately and reproducibly to 
detect and quantify the limiting factors, efficient actions and 
time spent for each phase of a laparoscopic procedure. 
Evaluation of the time and actions of these DLLUs 
provided the surgeons with a detailed insight into the 
limiting factors delaying the peroperative process; it 
resulted in a significant reduction of long waiting times 
and provided insight into the functionality of the instru- 
ments used. In the future, this method will enable detailed 
evaluation of more complex laparoscopic procedures, which 
will be particularly important for procedures involving 
visual and depth perception and complex manipulation 
problems. In addition, it will be possible to perform 
objective tests of the functionality and reliability of newly 
developed or existing instruments. 

The opening and closing phases are similar in every 
laparoscopic procedure. The times of these phases could 
therefore be compared with a multicentre trial standardiz- 
ing the times per phase of 359 laparoscopic cholecystec- 
tomies'’. In this laparoscopic cholecystectomy trial, the 
mean(s.d.) times were 13(7)min for the opening and 
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12(6) min for the closing phase, compared with 7(1) and 
6(1)min respectively in the present study. Part of the 
difference in time was probably due to the extra trocar that 
was inserted in laparoscopic cholecystectomy and conse- 
quently the extra skin incision that had to be closed. 
Furthermore, the latter study was a multicentre trial which 
may explain some of the wider variation in results. However, 
these arguments probably account for only part of the 
difference and, consequently, compared with those of the 
large laparoscopic cholecystectomy study, the standard 
times determined in the present study can be regarded as 
accurate. 

The calculated standard can demonstrate to surgeons, 
residents and medical students how DLLU should be 
carried out. Furthermore, this standard can be compared 
with the recordings of a resident carrying out the DLLU, 
which will provide insight into the influences of the learning 
process on surgical performance. It will elucidate clearly the 
critical points in the procedure at which the resident could 
improve his technique, enabling personal training aimed 
specifically at these points. Consequently, the recording of 
surgical procedures will not only assist education by 
demonstrating techniques but also may be used for specific 
personal feedback. 

The current standard can also be used to evaluate 
the effectiveness and reliability of instruments or 
techniques. Procedures carried out with new instru- 
ments or techniques can be analysed and subsequently 
compared with the standard calculated previously. In 
this way, any clinical improvement associated with 
newly developed instrumentation can be tested critically 
and differences between instruments can be proved 
statistically. Even experimental prototypes can be tested 
with this method, by analysing the prototypes in 
psychophysical models or in animal experiments, thus 
providing information on the safety, reliability and 
efficiency of each instrument. 
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Background: This was a prospective study of symptoms, and short-term and long-term reflux compe- 
tence after partial fundoplication. 

Methods: Some 101 patients were operated consecutively with posterior partial (270°) fandoplication. 
Indications for surgery were reflux disease without erosive oesophagitis in 25 patients, moderate oeso~ 
phagitis in 43, severe oesophagitis in 25 and paraoesophageal hernia in eight. Symptom score, manome- 
try and pH tests were performed before operation, 6 months after operation and after 6-14 years. 
Results: All patients (n = 101) were free from heartburn and regurgitation at early follow-up. There was 
evidence of clinical recurrence at late follow-up (#=87) in two of 22 patients without oesophagitis 
before operation, two of 39 with moderate oesophagitis before operation and three of 19 patients with 
severe oesophagitis before operation; 92 per cent had good reflux control at late follow-up. 

Conclusion: Posterior partial fundoplication shows excellent reflux control at early follow-up. Ten 
years later fewer than 10 per cent of patients have recurrence, which is more common in patients who 


had severe oesophagitis before operation. 


Paper accepted 29 March 1999 


Introduction 


A high frequency of symptoms after fundoplication might 
restrict the success of Nissen fundoplication’. To reduce 
postoperative side-effects partial fundoplication has been 
suggested by several authors’°. A partial fundic wrap 
according to Toupet offers reflux control as effective as a 
total fundic wrap and may reduce postoperative flatulence 
after 3 years®. 

This study was designed to determine whether partial 
fundoplication isa durable surgical procedure for all patients 
with gastro-oesophageal reflux disease or whether this 
procedure should be restricted for special indications. The 
aim was to investigate reflux competence and symptomato- 
logy 6months and 10 years after posterior partial (270°) 
fundoplication with crural repair, and to study the post- 
operative side-effects of abdominal meteorism and flatu- 
lence in relation to the ability to belch and vomit. 


Patients and methods 
Study design 


One hundred and one patients (53 men, 48 women), who 
consecutively underwent a posterior partial (270°) fundo- 
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plication during the years 1982-1989, were enrolled in this 
study. Full data collection was made before operation and 
6months after operation. Late follow-up data were 
obtained by full investigation, starting in 1996. 

The decision to operate was taken after at least 6 months 
of medical treatment except in the case of two patients with 
an intrathoracic stomach. The patients were classified into 
four groups according to the preoperative endoscopic stage 
of oesophagitis. Group 1 comprised two patients with 
intrathoracic stomach, and six patients with mixed hernias 
and a previous history of gastro-oesophageal reflux. All 
patients had normal oesophageal mucosa. Group 2 con- 
tained 25 patients with normal or diffuse erythema of the 
oesophageal mucosa. Seventeen patients had diffuse eryth- 
ema, one of whom had a short segment of columnar 
cell metaplasia, and two patients had a ‘Schatzki’s ring’. 
Group 3 comprised 43 patients with stage I or I 
oesophagitis, and group 4 contained 25 patients with 
stage IM or IV oesophagitis according to Savary and 
Miller’. Seventeen patients in group 4 had columnar cell 
metaplasia of 3cm or more, or stricture. Median age at 
the time of operation was 70 (range 50-82)years in 
group 1, 53 (range 30-72) years in group 2, 53 (range 27- 
74) years in group 3 and 63 (range 23-72)years in 
group 4. 
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Symptom scoring, oesophageal manometry with pH 
reflux test and 24-h pH monitoring were performed before 
operation, 6months after operation and 6-14 (median 
10) years after operation (Table 1). Nine patients died from 
intercurrent diseases and another four could not be traced. 
One patient was operated for cancer of the oesophagus 
6 years after fundoplication. Data in the medical files did 
not suggest recurrent reflux disease in these 14 patients. 

Three patients were reoperated, one in group 2 and two 
in group 3. These patients were free from reflux symptoms 
at late follow-up but were excluded from the data presented. 
Thus the symptom score at late follow-up relates to 84 
patients. A grading system modified from that of DeMeester 
etal? was used for classifying reflux symptoms. Patients 
with reflux symptoms (heartburn, regurgitation) of grade 2 
or more or needing continuous acid suppression therapy 
were classified as having recurrent disease. Clinical 
recurrence also included previous reoperation. A standard- 
ized questionnaire was used to assess symptoms after 
fundoplication. Increased abdominal meteorism was de- 
fined as more abdominal distension and pain after a meal 
than was experienced before operation. The ability to vomit 
and belch and increased flatulence were evaluated. At late 
follow-up the interviewer had full access to the preoperative 
data and results at early follow-up but had not participated 
in the diagnosis or treatment of the patients. All operations, 
endoscopies and symptom scores before operation and at 
early follow-up were performed by the same senior surgeon 
(K.-EJ.). All oesophageal function studies were assessed by 
the same investigator (L.T.G,). 


Tablet Numbers of patients investigated 
before operation, and at early and late 
follow-up in the different endoscopic 
groups 
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Short-term pH reflux test 





A water-perfused catheter was used for simult 
pressure and pH measurements by using an antimony 
electrode in the catheter. Abdominal compression was 
applied to provoke gastro-oesophageal reflux and pressure 
transmission into the oesophageal body. Then 150ml 
hydrochloric acid 0-1 mol/l was instilled into the stomach 
A pressure belt around the upper abdomen was inflated with 
air to raise the intragastric pressure to 15 mmHg by means 
of a feedback system. Pressure was maintained for {5 s. 
Reflux was regarded as being present if the pH dropped to 4 
or less at a level 3 cm or more above the lower oesophageal 
sphincter (LOSY. 


Twenty-four-hour oesophageal pH monitoring 





Acid reflux was recorded during 24h with an a ‘ 
electrode placed 5cm above the LOS. The recording 
equipment was placed in a shoulder bag and the panent 
could walk freely around the ward. The test was stanc 
ized with the patients in hospital and a special diet 
acid products was given during the recording day. à 
drop below 4 was regarded as reflux. Gastro-oesop 
reflux was regarded as pathological when the total r 












i $ 9.18 
time in 24h exceeded 1 per cent wa 


Surgical technique 





The posterior partial (270°) fundoplication (modit 
procedure) has been described previously}, After comp 








Group 1, paraoesophageal hernia; group 2, no erosions; group 3, stage [TT oesophagitis: group +, 
stage I-IV oesophagitis 
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fundic mobilization and crural repair using non-absorbable 
sutures, the fundus was wrapped around the abdominal 
oesophagus and stitched to the hiatal margin. The fundus 
was sutured to the oesophagus in four rows using non- 
absorbable sutures. The length of the fundic cuff was 
2-3 cm on the right side and 4-5 cm on the left side. 


Statistical analysis 


The x? test was used for comparing non-parametric data. 
P<0-05 was regarded as significant. 


Results 


Clinical recurrence 


The overall clinical recurrence rate at late follow-up was 8 
per cent (seven of 87). There were no clinical recurrences at 
6-month follow-up. 


Group 1 


There was no late clinical recurrence. One patient with a 
positive pH reflux test at late follow-up had normal 24-h pH 
monitoring. 


Group 2 


Clinical recurrence was identified in two of 22 patients at late 
follow-up. One patient had been reoperated 10 years after 
primary surgery owing to dislocation of the repair, with 
normal reflux tests. One patient had died and two patients 
could not be traced. Of the remaining 21 patients one had 
moderate heartburn and had acid suppression therapy. The 
pH reflux test was positive and 24-h pH monitoring showed a 
total reflux time of 9-3 per cent. He was classified as having 
recurrent disease. The remaining three patients with mild 
heartburn did not need any medication. 


Group 3 


The clinical recurrence rate was two of 39 at late follow-up. 
Three patients had died and one could not be traced. Two 
patients had been reoperated, one because of recurrent 
reflux and short oesophagus, the other owing to dislocation 
of the repair into the chest. Of the remaining 37 patients, 
one had moderate heartburn, regurgitation, dysphagia and 
chest pain. This patient had diffuse oesophageal spasm with 
no signs of recurrent reflux at endoscopy, radiology or pH 
testing, and was not classified as having recurrent disease. 
Two of three patients with mild heartburn did not undergo 
24-h pH testing and one had a total reflux time of 3-2 per 
cent. No patient needed medication. Four patients had 
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more than 4 per cent total reflux time and two more than 1 
per cent total reflux time at late follow-up without any reflux 
symptoms except in one patient with mild heartburn. 


Group 4 


Clinical recurrence was present in three of 19 patients at late 
follow-up. Five patients had died and one could not be 
traced. Of the remaining 19 patients, three had moderate 
and one had severe heartburn. Of these four patients, one 
had duodenal ulcer disease with normal findings at 24-h pH 
monitoring and the fundoplication had a normal endo- 
scopic appearance. Of the three patients with clinical 
recurrence two had more than 4 per cent total reflux time 
at 24-h pH monitoring. Among symptom-free patients two 
had more than 1 per cent total reflux time and one more than 
4 per cent total reflux time at 24-h pH monitoring. 


Dysphagia and chest pain 


Dysphagia was improved from 66 per cent before operation 
to II per cent at late follow-up. Nineteen patients had 
dysphagia as the main symptom before operation. Two 
patients reported dysphagia as a new symptom at late 
follow-up. Chest pain improved from 64 to 18 per cent. 
Chest pain was the main symptom in 14 patients before 
operation. Five patients reported mild chest pain as a new 
symptom at late follow-up. 


24-h pH monitoring 


The proportion of patients with a total reflux time of 1 per 
cent or more at late follow-up was one of 16 in groups 1 and 
2, six of 26 in group 3 and five of nine in group 4. The 
difference between groups 1 + 2 and group 4 was significant 
(P <0-05). 


Ability to vomit 


At late follow-up 25 per cent (21 of 84) had not experienced 
any need to vomit; 70 per cent (59 of 84) reported the need 
to vomit occasionally (less than once a year) and 5 per cent 
(four of 84) had experienced the need to vomit more than 
once a year. Thirteen per cent (11 of 84) of the patients were 
able to vomit. Three patients in group 2 had vomited once; 
one of them had symptomatic recurrence. In group 3 five 
patients reported occasional vomiting without clinical 
recurrence. In group 4 three patients could vomit, one of 
whom was classified as having clinical recurrence. In total 62 
per cent (52 of 84) of the patients were not able to vomit at 
late follow-up. The inability to vomit had not restricted the 
operative result. 
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ar unchanged belching 
-o (n= 62) : 





msa Not significant 


Ability to belch, abdominal meteorism and flatulence 


At late follow-up 17 per cent of the patients reported 
improved belching, 57 per cent had unchanged ability to 
belch and 21 per cent decreased belching ability. Five per 
cent of the patients were unable to belch at late follow-up. 
At late follow-up 13 per cent (11 of 84) of the patients 
reported increased abdominal meteorism and 25 per cent 
(21 of 84) increased flatulence. The total number of patients 
with increased meteorism and flatulence was 48 and 50 
respectively. A significantly greater proportion of patients 
with decreased belching capacity reported increased 
flatulence at late follow-up compared with patients with 
improved or unchanged belching (P< 0-05) (Table 2). 


Discussion 


In the present study 92 per cent of the patients had 
satisfactory reflux control which is in accordance with the 
outcome of total fundoplication by DeMeester etal.. In 
that study, patients with oesophageal stricture and those 
with defective oesophageal contractions were excluded. 
Partial posterior fundoplication was used in the present 
study and no patients were excluded. Endoscopy was 
performed before treatment with H>-receptor blockers. 
Proton pump inhibitors were not used at that time. The 
same surgeon performed all the endoscopies and the same 
method for pH tests was used over the study period. In the 
group with paraoesophageal hernias all patients had normal 
oesophageal mucosa. Six of the eight patients had mixed 
hernias with previous history of reflux disease. 

The hypothesis that long-term reflux control is worse in 
patients with severe oesophagitis before operation was 
supported. The increased risk of relapse in severe oesopha- 
gitis might be related to oesophageal shortening which 
causes the repair to be performed under some tension. This 
was obvious in aes long- term follow-up after the Belsey 
Mark IV operation! *, In the partial fundoplication accord- 
ing to Toupet’, posterior crural repair was not performed 
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and the Toupet method may be advantageous in panents 
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with oesophageal shortening. Patients with oesopha 
g. 





shortening are difficult to treat with any type of: intireflus 


operation. The principle of tension-free repair with lee 





choice of SUTUPe 
material. Posterior hiatal repair was performed usi 
absorbable suture material. 


ple sutures might be as important as the 






For the fundoplicanan 
rows of dissolving sutures were used. At the start of the study 
polyglycolic acid sutures were used as standard in 
intestinal surgery in Sweden. The general recormme 
now is to use non-absorbable sutures? 

In the severe cases oesophagitis and stricta 





oesophagitis is probably oesophageal lengthening 
better function and the absence of outlet obstruction i 
LOS after hiatal hernia repair’. 
laparoscopic 360° fundoplications, 20 per cent of para 
reported early dysphagia and ) per cent late dysph: 
new symptom after operation ‘ 
cured in of the patients 
fundoplication. No patient reported dysphagia as a 
symptom at 6 months, but two patients reported dyspha 







In a recent report 


' Dysphagia was reli 





most present 








at late follow-up as a symptom of recurrence. Inabiliry to 
vomit seems to be a minor problem after fundophearion. 
Most of the patients with decreased belching ability: 
operation had increased flatulence. However, flatule 
present in half of the patients with good belching, In only 
three patients did the increased meteorism and Aarulence 
impair the overall results of the operation. Negre’ reported 





that postoperative symptoms restricted the operative results 
in 10 per cent of patients after total fundoplication without 
fundic mobilization (Nissen—Rossetti) . 

It is concluded that posterior partial fundoplication with 
crural repair is an effective operation for long-term reflux 
control except in patients with severe oesophagitis. 







operative method does not cause postoperative 


and gives few side-effects. Disabling meteor 





flatulence are uncommon and seem to be related tore 
belching capacity after operation. 





www. bjs.co.uk British Journal of Surgery 1094, B6, 956- 


960 Gastro-cesophageal reflux after posterior partlal fundoplication * T. Franzén, J. Bostrom, L. Tibbling Grahn and K.-E. Johansson 


Acknowledgements 


Financial support was from the Swedish Medical Research 
Council (project no. K97-17X-04260-24CK). 


References 


1 Negre JB. Post-fundoplication symptoms. Do they restrict the 
success of Nissen fundoplication? Ann Surg 1983; 198: 
698-700. 

2 LindJF, Burns CM, MacDougall JT. ‘Physiological’ repair for 
hiatus hernia— manometric study. Arch Surg 1965; 91: 233-7. 

3 Menguy R. A modified fundoplication which preserves the 
ability to belch. Surgery 1978; 84: 301-7. 

4 Toupet A. Technique d’oesophago-gastroplastie avec 
phrénogastro-pexie appliquée dans la cure radicale des hernies 
hiatales et comme complement de l'opération de Heller dans le 
cardiospasmes. Mernotres de l’Academte Chirugie 1963; 89: 
388-9. 

5 Watson A, Jenkinson LR, Ball CS, Barlow AP, Norns TL. A 
more physiological alternative to total fundoplication for the 

cal correction of resistant gastro-oesophageal reflux. Br 7 
Surg 1991; 78: 1088-94. 

6 Lundell L, Abrahamsson H, Ruth M, Rydberg L, Lonroth H, 
Olbe L. Long-term results of a prospective randomized 
comparison of total fundic wrap (Nissen—Rossett1) or 
semifundoplication (Toupet) for gastro-oesophageal reflux. 
Br F Surg 1996; 83: 830-5. 

7 Savary M, Miller G. The Esophagus: Handbook and Atlas of 
Endoscopy. Solothurn: Gassmann, 1978:119-205. 

8 DeMeester TR, Johnson LF, Joseph GJ, Toscano MS, Hall 


AW, Skinner DB. Patterns of gastroesophageal reflux ın health 
and disease. Arm Surg 1976; 184: 459-70. 

9 Johansson K-E, Boeryd B, Fransson SG, Tibbling L. L. 
Oesophageal reflux tests, manometry, endoscopy, biopsy, and 
radiology in healthy subjects. Scand 7 Gastroenterol 1986; 21: 
399-406. 

10 Tibbling L, Sjöberg F. Variations in esophageal tension 
measured with intraluminal anumony electrodes. Dysphagia 
1995, 10: 121-5. 

11 Johansson K-E, Tibbling L. Maintenance treatment with 
ranitidine compared with fundoplication in 
gastro-oesophageal reflux disease. Scand F Gastroenterol 1986; 
21: 779-88. 

12 DeMeester TR, Bonavina L, Albertucci M. Nissen 

fundoplication for gastroesophageal reflux disease. Evaluation 

of primary repair in 100 consecutive patients. Ann Surg 1986; 

204: 9-20. 

Skinner DB, Belsey RHR. Sugal management of esophageal 

reflux and hiatus hernia. Long-term results with 1 030 patients. 

J Thorac Cardiovasc Surg 1967; 53: 33-54. 

14 SiwertJR, Feussner H, Walker SJ. Fundoplication: how to do 
it? Peri-esophageal wrapping as a therapeutic principal in 
gastro-esophageal reflux prevention. World J Surg 1992; 16: 
326-34. 

15 Kaul BK, DeMeester TR, Oka M, Ball CS, Stein HJ, Kim CB 
etal. The cause of dysphagia in uncomplicated sliding hiatal 
hernia and its relief by hiatal hernorrhaphy. A 
roentgenographic, manometric, and clinical study Ann Surg 
1990; 211: 406-10. 

16 Perdikis G, Hinder RA, Lund RJ, Raiser F, Katada N. 
Laparoscopic Nissen fundoplication: where do we stand? Surg 
Laparase Endose 1997, 7: 17-21. 


1 


Ww 





Errata 


P. S. Basnyat, A. Biffin, L. Moseley, R. Hedges, M. H. Lewis. Deaths from ruptured 
abdominal aortic aneurysm in Wales. Br 7 Surg 1999; 86: 693 (Abstract). 


The authors’ address should read as follows: 


East Glamorgan General Hospital, Mid Glamorgan, UK 


A. P. Zbar, H. Thomas, D. Snary, R. W. Wilkinson, E. L. Ross, M. Wadhwa, T. G. Allen- 
Mersh, W. A. Kmiot. A phase I/I trial of vaccination with a novel murine monoclonal anti- 
carotid endarterectomy (CEA) antibody in patients with advanced colorectal cancer. 


Br F Surg 1999; 86 (Suppl 1): 102-3 (Abstract). 


The title should read as follows: 


A phase I/I trial of vaccination with a novel murine monoclonal anticarcinoembryonic 
antigen (CEA) antibody in patients with advanced colorectal cancer. 


The Journal apologizes for these errors. 


Brush Journal of Surgery 1999, 86, 956-960 www.bjs.co.uk 


© 1999 Blackwell Saence Led 


Original article 


Experimental study of the influence of intestinal flora on the 
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Background: The beneficial effects of the normal intestinal flora on wound healing in the skin have 
already been confirmed, and this study attempted to elucidate the influence of the intestinal flora on the 
healing process in intestinal anastomoses. 

Methods: Five groups of rats were studied: germ-free, conventional, monocontaminated with Lacto- 
bacillus acidophilus LaS or Escherichia coli X7 and ex-germ-free (conventionalized). All animals underwent 
ileal and colonic resections followed by anastomoses. Seven days later they were killed and the bursting 
pressure and hydroxyproline concentration of the anastomoses were measured. The microbiological 
status of the animals was confirmed weekly. 

Results: No bacteria were detected in the germ-free rats and no other bacteria were found in the mono- 
contaminated animals. Conventional rats had a significantly higher anastomotic bursting pressure both in 
the ileum compared with rats monocontaminated with L. acidophilus, and in the colon compared with 
germ-free rats. The ex-germ-free rats also showed a significantly higher bursting pressure than germ-free 
animals and rats monocontaminated with either L. acidophilus or E. coli in the ileum and colon. 
Conclusion: The presence of the intestinal flora enhanced the healing of intestinal anastomoses. The data 


suggest that this effect depends on differences in the types of bacteria in the intestine. 


Paper accepted 5 March 1999 


Introduction 


Recent advances in modern surgical technology and care 
have made it possible to perform operations on high-risk 
patients. However, surgery often results in malnutrition or 
immune depression in such patients and it is important for 
surgeons to be mindful of the nutritional and immuno- 
logical status of these compromised patients. The intestinal 
flora has been known to participate in the nutrition and 
defence mechanisms of its host'*. It is well established that 
the endogenous microbial flora has several important 
functions: (1) it produces nutrients for the mucosa such as 
short-chain fatty acids; (2) it prevents the overgrowth of 
potentially pathogenic micro-organisms; (3) itstimulates the 
immune system, especially the gut-associated lymphoid 
tissue; (4) ithelps to eliminate toxins from the lumen; and (5)it 
participates in intestinal regulation, mucus utilization, 
nutrient absorption, gastrointestinal motility and blood 
flow’. Accordingly, the possible influence of the intestinal 
flora upon wound healing may be of importance. The 
underlying hypothesis is that certain bacteria of the intestinal 
flora may also induce desirable wound healing in the host. In 
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previous studies the presence of a normal intesti 
enhanced the wound healing of mouse skin’; lactobacilli and 
bifidobacteria were found to play an important role in this 
enhancement’. In the present study the influence of the 
intestinal flora and of some specific species of bacteria on the 
healing of intestinal anastomoses in rats was investi 





rated to 
clarify whether it could induce a beneficial effect on wound 
healing after intestinal anastomosis. 





Materiais and methods 


Animals 


Thirty-four germ-free rats and 15 conventional rats of both 
sexes of the AGUS strain®, reared in a laboratory, were used 
in the experiments. The germ-free rats were divided 
randomly into four groups after weaning. Group | t= 1H) 
was kept germ-free throughout the experiment. Groups 2 
(n=7) and 3 (w=8) were monocontaminated by the oral 
placement ofa suspension containing | x 10° bacteria/ml of 
Lactobacillus acidophilus LaS (Christian Hansen, Hørsholm, 
Denmark) and Escherichia coli X7 respectively, according to 
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a previously reported method®. Group 4 (n=5) was 
retrieved from a germ-free environment and convention- 
alized by the oral placement of a suspension of bacteria 
collected from the caecum of a freshly killed conventional 
rat. 

The conventional rats (group 5, n = 15) and convention- 
alized rats (group 4) were raised in an animal room at a 
temperature range of 22-26°C and a relative humidity of 
45-65 per cent. Animals in groups 1-3 were kept in separate 
isolators’ throughout the experiment. All rats received the 
same steam-sterilized diet R36 (Lactamin, Vadstena, 
Sweden) and sterilized water ad libitum, and underwent 
operation at 10-11 weeks of age. A period of 6-7 weeks 
from either monocontamination or conventionalization 
to the time of operation was thought to be sufficient for 
establishing the intestinal environments for animals in 
groups 2, 3 and 4°. The germ-free or monocontaminated 
status of animals in groups 1-3 was confirmed once a 
week by culturing the faeces; no bacteria in the germ- 
free rats or any other bacteria in the rats monocontamina- 
ted with L. acidophilus or E. coli were detected throughout 
the experiment. Conventionalization of ex-germ-free rats 
was also confirmed by culturing the faeces. In a pilot 
study, no differences were found between the sexes in 
any of the parameters used in this experiment (data not 
shown). 


Surgical procedures 


Operations were carried out in an isolator to ensure that the 
procedures for all rats were identical. Anaesthesia was 
induced with an intraperitoneal injection of 2-7 ml/kg of a 
mixture of equal parts of fentanyl—fluanisone (Hypnorm; 
Janssen, Saunderton, UK) in one part water and of 
midazolam (Dormicum; Roche, Basel, Switzerland) in one 
part water. The abdomen of the rats was shaved and a 
midline incision was made. A small part of the ileum and of 
the colon was resected § cm proximal to the ileocaecal 
junction and 2-5cm distal to the end of the caecum 
respectively. Intestinal continuity was restored by an end- 
to-end single-layer anastomosis with eight interrupted 6/0 
polypropylene sutures (Prolene; Ethicon, Norderstedt, 
Germany). The abdomen was closed in two layers with 
continuous 3/0 silk sutures. The resected intestinal 
segments were freeze-dried, weighed and stored at -70°C 
until the hydroxyproline content was determined. All rats 
were killed 7 days after operation with an intracardiac 
injection of an overdose of pentobarbital under light 
anaesthesia with diethyl ether. The surgical procedures 
and general care of the animals were approved by the 
research ethics committee at the Karolinska Institute, 
Stockholm, Sweden. 
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Measurement of bursting pressure and 
determination of hydroxyproline content 


Both the ileal and colonic segments with an anastomosis in 
the middle were removed with great care to avoid injuring 
the anastomosis, and the bursting pressure was measured by 
means of the simplified method described by Winsey 
etal.'°, in which a segment is ligated at one end and a 
catheter inserted into the other end which is held in place by 
a silk suture. One segment is kept in a beaker containing 
saline solution and inflated with aur at a rate that increases 
the pressure in the segment by 2 mmHg/s. The bursting 
pressure was defined as the pressure at which air bubbles 
first appeared. Thereafter, the anastomotic part of the 
segment was dissected, freeze-dried, weighed and stored at 
-70°C until the hydroxyproline content was determined, , 
using a method described previously!!!” 


Statistical analysis 

All data are expressed as the mean(s.d.). The results were 
analysed by analysis variance followed by Fisher’s protected 
least significant difference for a multiple comparison test. 
Differences were considered significant when P< 0-05. 


Results 


Survival and complications 


Two of the 14 germ-free animals died from ileus on days 3 
and 6 after operation. Three of the other animals in group | 
had minor leaks (one colonic and two ileal anastomoses). All 
animals in the conventional group survived, although one 
had ileus and another had a minor leak. Two of the seven 
animals monocontaminated with L. acidopbrlus died, one 
from ileus on day 4 after operation and the other from 
anastomotic leakage on day 7. All leakages occurred at the 
suture line. All rats monocontaminated with Æ. coli and ex- 
germ-free animals survived without complications. Wound 
infections were not observed in any group. 


Body-weight of rats and rate of weight loss 


At operation the body-weight of rats ranged between 146 
and 262 g. The only significant difference was a lower rate of 
weight loss in germ-free animals during the first post- 
operative week than in conventional animals (mean(s.d.) 
0-45(6-0) versus 5-05(1-85) per cent, P< 0-01). 


Bursting pressure and site 


In the ileal segments, anastomoses in the conventional 
group had a significantly higher bursting pressure than 
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those from animals monocontaminated with L. acidophilus, In colonic segments, anastomoses from conventional 
and the ex-germ-free group showed a significantly higher animals burst at a significantly higher pressure than those 
pressure than germ-free rats or those monocontaminated from germ-free animals, and ex-ge rm-free rats showed a 


with either L. acidophilus or E. coli. significantly higher pressure than germ-free or monocon- 


Table1 Bursting pressure of ileal and colonic segments and bursting sites 


-anastomosis 





*Values are mean(s.d.). *Excludes five animals in group | (including two that died) and two in group 3 with ileal complications, two in 






and two in group 5 with segments damaged during adhesiotomy. ¢Excludes four animals in group 1 (including two that died) anc 
colonic complications, two in group 2 that died and two in group 5 with segments damaged during adhesiotomy. Heum: §P = 0-01 verses gr 
versus groups 1-3; colon: *P< 0-01 versus group 1, 44P<0-01 versus group 1, P=0-03 verses group 2, P= 0-04 versus group 3 (an 





Table2 Hydroxyproline concentration in the ileum 








*Values are mean(s.d.). One conventional segment was lost. Excludes four from group 1 (including two that died) and owe fram group 3 wal 
complications, and two from group 2 that died. §P< 0-01 verses groups 2, 4+ and 5, P=0-03 versus group 3, P= 0-02 versus group 2 ( 





alysis Of varnince! 


Table3 Hydroxyproline concentration in the colon 





with colonic complications, and two from group 2 that died. §P = 0.01 versus groups 2 and 3, P= 0-02 versus group +: FP < O01 ceses groug hess of 
variance) 
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taminated groups (Table 1). The number of rats in which 
bursting occurred outside the anastomosis is shown in 
Table 1. 


Hydroxyproline concentration in the walls and 
anastomoses 


No significant differences were seen between groups in the 
hydroxyproline concentration of ileal and colonic wall 
tissues resected at operation (Tables 2 and 3). The hydro- 
xyproline concentration in ileal anastomoses resected at 
death in germ-free animals was significantly higher than 
that in all other groups, and the concentration in 
monocontaminated rats was significantly lower with L. 
acidophilus than with E. coh (Table 2). The hydroxyproline 
concentration in colonic anastomoses resected at death in 
germ-free animals was significantly higher than that in both 
monocontaminated and ex-germ-free groups, and the 
concentration in rats monocontaminated with L. acidophilus 
was also significantly lower than that in conventional 
animals (Table 3). 


Discussion 


The present findings, that the presence of a normal 
intestinal flora enhanced the healing of colonic anastomoses 
as determined by bursting pressure (i.e. in germ-free versus 
conventional animals in Table 1), are similar to the previous 
findings of the healing of skin wounds in germ-free and 
conventional mice*?. In addition, the establishment of a 
normal intestinal flora restored the enhancing effect in both 
the ileum and colon (i.e. in germ-free versus ex-germ-free 
animals). Furthermore, the results of the studies in rats 
monocontaminated with either L. acidophilus or E. coli 
indicated that monocontamination with £. colt was closer to 
the conventional situation than with L. acidophilus. These 
findings are considered to support the hypothesis that 
certain bacteria in the intestinal flora appear to have a 
positive influence on wound healing ın the host. 

Several possibilities may explain the mechanism(s) of this 
enhancement. Two related mechanisms might be the 
production of short-chain fatty acids (SCFAs) as an energy 
source and differences in nitrogen metabolism. SCFAs are 
produced by the bacterial fermentation of dietary fibre. 
Rolandelli et al.’ reported that the intracolonic infusion of 
SCFAs resulted in strong colonic anastomoses in rats. 
Moreover, reports that rats monocontaminated with L. 
acidophilus or E. cols'* produced small amounts of SCFAs are 
also consistent with the present results in which rats infected 
with L. acidopbilus or E. coli showed no significant difference 
1n bursting pressure compared with germ-free animals, and 
thus support the possibility that SCFAs might be involved in 
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the mechanism of enhancement. Furthermore, it was 
previously found that ex-germ-free mice had a greater 
positive nitrogen balance during the first 7 days after 
operation than germ-free mice*. Some nitrogenous com- 
pounds from dead bacterial cells and enterocytes, etc. are 
also absorbed and utilized by the host’’, suggesting that the 
enhancing effect is in part derived from the beneficial 
nitrogen metabolism. Lactobacillus reuteri was shown pre- 
viously to enhance wound healing in mouse skin’, whereas 
L. acidopbilus did not. It is thus considered important to 
investigate further any differences between the Lactobacillus 
species. 

The bursting pressure in intestinal segments where 
bursting occurred outside the anastomosis does not 
represent the strength of the anastomosis, but rather the 
strength of the entire segment. However, Cronin etal.!$, 
who measured the bursting pressure of both the anasto- 
moses and the adjacent uninjured segments according to the 
postoperative time course, reported that the bursting 
pressure of the adjacent segment was almost the same as 
that of the anastomosis from days 5 to 10 after operation. It 
therefore seems justifiable to compare the pressures in the 
five groups. Moreover, many investigators have measured 
the hydroxyprohne content of intestinal anastomoses 
because this supposedly reflects collagen content, although 
a correlation between hydroxyproline concentration and 
the mechanical strength of the anastomosis has not always 
been found!*-!”. Interestingly, it was observed in the present 
study that the hydroxyproline concentration in the ileal 
anastomosis of germ-free animals was significantly higher 
than that in the other groups (Table 2), and in the colonic 
anastomosis was higher than that in the monocontaminated 
and ex-germ-free groups (Table 3). Aleljung’® reported that 
non-pathogenic bacteria such as Lactobacillus bind collagen 
proteins as well as pathogenic bacteria. The present finding 
may be related to the collagen binding properties of 
intestinal bacteria. 

Most surgeons use mechanical bowel cleansing and 
antibiotics for preoperative preparation before performing 
an elective colonic resection’®. Mechanical cleansing 
reduces the intraluminal faecal content and the incidence 
of anastomotic dehiscence. However, the bacterial count 
remains unchanged or even reaches precleansing numbers 
within hours after such cleansing”**”. Peroperative anti- 
biotics reduce the bacterial count in the colon, but the effect 
does not continue for long after drug administration is 
stopped. Although postoperative antimicrobial prophylaxis 
is thought to be effective in reducing postoperative tissue 
infection”, the optimal period of administration remains a 
matter for discussion. Based on the present findings, 
prolonged antimicrobial prophylaxis may actually interfere 
with the intestinal healing process. It is thus important to 
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study the period of administration and the choice of 
antibiotics in antimicrobial prophylaxis from the viewpoint 
of either preserving or modulating the intestinal flora in 
order to improve the wound healing of the host. For this 
reason further studies to identify the beneficial species of 
intestinal bacteria and elucidate their:positive roles in the 
mechanism of wound healing are necessary. 
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Outcome of primary radiocephalic fistula for 
haemodialysis 


Sir 


Several interesting points emerge from the article by Golledge 
et al. (Br F Surg 1999; 86: 211-16) on primary radiocephalic 
fistula. The variable outcome obtained by different surgeons 
highlighted by the authors is largely a result of divergent 
philosophies to fistula formation rather than differing abilities. 
Some surgeons perform a brachiocephalic fistula 1f there is any 
doubt regarding the suitability of the vein, whereas others 
would attempt a radiocephalic fistula if there were any chance 
of success. In a single-surgeon series, it would be useful to know 
the number of radiocephalic fistulas abandoned due to 
intraoperative technical considerations and the other kinds of 
fistula constructed during the same period. The high rate of 
failure within 1 month merits further attention. Colour 
Doppler ultrasonography may be useful in predicting the 
likelihood of success by assessing the arterial inflow (flow rates 
below 70 ml/min correlating with a poor outcome) and 
excluding venous stenosis‘. Follow-up Doppler scanning is an 
effective way to predict problems with fistulas’. Another 
important point not raised by the authors is the proven benefit 
of using aspirin to improve patency rates”. 

We note the differing P values obtained regarding the 
patency rates with respect to age, some significant while others 
are not. Multiple logistic regression analysis is perhaps more 
appropriate than life-table analysis with log rank testing in this 
context, as failure rather than its timing 1s the issue. Interesting 
as their observations are, we reiterate the basic principle of 
utilizing the most distal site feasible in the non-dominant arm 
for the initial fistula, even in the high-risk groups. 

D. Sharma 

R. K. Praseedom 

University Department of Surgery 
Addenbrooke’s Hospital 
Cambridge CB2 2QQ 

UK 


1 Koksoy C, Kuzu A, Erden I, Turkcapar AG, Duzgun I, Anado! E. 
Predictive value of colour Doppler ultrasonography in detecting 
failure of vascular access grafts. Br 7 Surg 1995; 82: 50-2. 

2 Antiplatelet Tralists’ Collaboration. Collaborauve overview of 
randomised trials of antiplatelet therapy-I]- maintenance of vascular 
graft or arterial patency by antiplatelet therapy. BM7 1994, 308. 159- 
68. 
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Authors’ reply 


Sir 


We thank Sharma and Praseedom for their comments. It has 
been our practice to perform radiocephalic fistulas where 
possible and as a result nearly all primary fiszulas have been of 
this type. We have had no instances ofabandonment of planned 
radiocephalic fistula. The 18 per cent failure rate within 

1 month of fistula creation, while higher than we would like, is 
simular to that previously reported. Wong et al.’, for example, 
reported 16 (27 per cent) of 60 fistulas failing within 30 days, 
despite a much lower percentage of diabetic patients (12 per 
cent) than in our series (28 per cent). We are aware of the 
potential, if not proven, advantages of duplex imaging, as 
mentioned in our discussion, but did not have the benefit of this 
imaging modality at the time of this study. We also advocate the 
use of aspirin although for a variety of reasons only 58 per cent 
of the 107 patients in our series maintained tse over the period 
of the study. 

In contrast to Sharma and Praseedom we consider that the 
life-table analysis 1s more reliable ın the assessment of the effect 
of age on fistula patency since follow-up ranged between 6 and 
48 months (as stated in our article), and this is not taken into 
account in our multiple regression analysis. In fact, Cox 
proportional hazard analysis, a multiple regression technique 
which also takes into account variable follow-up, would have 
been the best statistical analysis. Application of this method 
confirmed the poor outcome for fistulas in women (hazard ratio 
(HR) for fistula failure 2-4 (95 per cent confidence interval (c.i.) 
1.3-4.4)), good outcome for fistulas in non-diabetic patients 
(HR 0-4 (95 per cent c.1. 0-2-0-8)), and lack of influence of age 
CHR 0-98 (95 per cent c.i. 0-96-1-0)). Finally, we consider it 
illogical not to take into account the demorstrated poor 
outcome of radiocephalic fistulas in women and diabetic 
patients in deciding on a mode of dialysis. The more difficult 
issue is the choice of an alternative vascular access site. 

J. Golledge 

H. H. Thompson 
Department of Surgery 
The Lister Hosprtal 
Stevenage SG1 44B 
UK 


1 Wong V, Ward R, Taylor J, Selvakumar S, How TV, Bakran A. 
Factors associated with early failure of arteriovenous fistulae for 
haemodialysis access. Eur F Endovasc Surg 1996; 12: 207-13. 


Minimizing recurrence after sigmoid volvulus 


Sir 


We read with interest the paper by Chung et al. (Br F Surg 1999: 
86; 23 1-3) discussing the management of patients with sigmoid 
volvulus and were interested to see that six of the 27 patients 

had recurrent volvulus even after sigmoid colectomy. We have 
used a new technique of percutaneous endoscopic colostomy in 
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12 patients with recurrent sigmoid volvulus. Two standard 
16-Ch percutaneous gastrostomy tubes (Freka, Frenius, 
Warrington, UK) are passed colonoscopically using a 
technique similar to that of percutaneous endoscopic 
gastrostomy to anchor the sigmoid colon in two places. These 
tubes are subsequently changed for MIC-KEY tubes (Vycon, 
Cirencester, UK) which remain indefinitely. 

We have found this technique very useful, particularly in 
patients unfit for open surgery, and have not had any recurrent 
volvulus in those so treated. 

I. R. Daniels 

J. N. L. Simson 
Department of Surgery 
St Richard’s Hospital 
Chichester PO19 4SE 
UK 


Author’s reply 


Sir 


Many thanks for the opportunity to reply to the comments 
from Daniels and Simson. We agree that percutaneous 
endoscopic colostomy is an interesting and viable alternative 
for patients who are unfit for open surgery. However, this will 
entail an additional stoma and its associated wound care and 
problems. This technique aims to anchor the redundant 
sigmoid colon on to the anterior abdominal wall and thereby 
prevent a recurrent volvulus. We do not have any experience 
with this technique but will be glad to use it when the correct 
indication arises. 
K.-W. Eu 
Department of Colorectal Surgery 
Singapore General Hasprtal 
Singapore 169608 


Respiratory complications after thyroidectomy and the 
need for tracheostomy in patients with a large goitre 


Letter 1 


Sir 


Abdel Rahim et al. suggest that the presence of tracheomalacia 
at operation is a strong indication for tracheostomy (Br f Surg 
1999; 86: 88-90). I have encountered three patients with 
tracheomalacia. All three had large multinodular goitres with a 
retrosternal component causing significant tracheal 
compression and deviation. In the first patient tracheomalacia 
was evident only when the goitre was removed along with a 
portion of very soft anterior tracheal wall. This was converted 
into a tracheostomy. The patient made a good postoperative 
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recovery and the tracheostomy was allowed to close a few weeks 
later. 

In two more recent patients with tracheomalacia diagnosed 
at the time of thyroidectomy, the trachea was carefully 
preserved. It could be seen that the anterior wall moved 
significantly with ventilation but the wound was closed in the 
usual fashion and the patient was ventilated for 24 h in the 
intensive care unit. Both patients were then successfully 
extubated and made uneventful postoperative recoveries. 

Tracheostomy is associated with significant morbidity and 
should be avoided where possible. For the majority of patients 
with tracheomalacia a period of ventilation on intensive care 
followed by a trial of extubation is appropriate, and if this fails 
there is still the option to perform a tracheostomy. My 
impression is that oedema and adhesions between the anterior 
wall of the trachea and the strap muscles in the postoperative 
period help to keep the trachea open. 

Thave one further comment about this paper. The recurrent 
laryngeal nerve was identified in only 20 per cent of patients. 
Leaving a rim of thyroid capsule to ‘safeguard’ the nerve is 
unacceptable. Standard teaching is that the recurrent laryngeal 
nerve should be identified and this is by far the safest way of 
avoiding damage to it. 

M. Lansdown 

Department of Surgery 

St James’s University Hospital 
Leeds LS9 TIF 

UK 


Letter 2 


Sir 


We read with interest the article by Abdel Rahim et al 
regarding management of respiratory obstruction following 
surgery on large goitres. While we commend their attempt to 
predict the need for a tracheostomy, an alternative approach is 
possible. 

Patients at risk of tracheomalacia usually have large long- 
standing goitres with significant tracheal deviation, narrowing 
or erosion, features that can be confirmed by computed 
tomography and spirometry. Application of a formula to 
determine the need for a tracheostomy should be proved 
reliable in a prospective study. This may lead to unnecessary 
tracheostomies or the omission of a tracheostomy when one 1s 
needed. 

It is impossible after intubation to identify which patients 
require a tracheostomy as the trachea is stented. Use of the 
laryngeal mask airway ın thyroid surgery has been shown to be 
safe and allows fibreoptic inspection of the tracheal lumen. We 
have used this technique for 10 years'and have been able to 
identify patients at risk of tracheomalacia in whom a 
tracheostomy is unnecessary. Fibreoptic inspection of the 
trachea at the end of thyroidectomy will identify tracheal 
collapse when an immediate tracheostomy can be performed in 
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a controlled fashion under the same anaesthetic, taking 
advantage of the open wound. 
F. F. Palazzo 
J. G. Allen 
R. A. Greatorex 
Department of Surgery 
Queen Ehzabeth Hospital 
King’s Lynn 
Norfolk PE30 4ET 
UK 
1 Hobbiger HE, Allen JG, Greatorex RA, Denny NM. The laryngeal 
mask airway for thyroid and parathyroid surgery. Anaesthesta 1996; 
51: 9724. 


Authors’ reply 


Sir 


Lansdown advised against tracheostomy to avoid its significant 
morbidity. This did not occur in any of the 13 patients in our 
series. As regards postoperative ventilation for 24 h with the 
suggestion that adhesions and oedema may help to keep the 
trachea open after extubation, we have come across 
postoperative stridor that necessitated tracheostomy some 28 
and 36 h after operation. We agree that identification of the 
recurrent laryngeal nerve is recommended; however, in huge 
vascular goitres expeditious excision is essential to reduce the 
amount of blood loss and the option to leave a rum of tissues and 
capsule to avoid nerve injury may be taken. 

The alternative approach for predicting the need for a 
tracheostomy described by Palazzo et a}. is interesting and may 
be practised in centres where computed tomography, 
spirometry, flexometric laryngeal mask airway and fibreopuc 
bronchoscopy are readily available. We had no difficulty in 
diagnosing tracheomalacia. Towards the end of the operation, 
the endotracheal tube is withdrawn proximally to the upper 
level of the isthmus when the flabby paradoxical movement of 
the trachea is easily detected. Of the six patients with 
tracheomalacia, five had tracheostomies. 

A. A. Abdel Rahim 
M. E. Ahmed 

M. A. Hassan 
Department of Surgery 
Faculty of Medicine 
Unrversity of Khartoum 
Khartoum 

Sudan 


Bnush Journal of Surgery 1999, 86, 966-971 www.bys.co.uk 


Hospital stay of 2 days after open sigmoidectomy with a 
multimodal rehabilitation programme 


Sir 


We read with interest the article by Kehlet and Mogensen (Br 7 
Surg 1999; 86: 227-30) who are to be congratulated on their 
results. They show well that after sigmoid colectomy patients 
can be without specialized hospital care at a very early stage 
even if they are elderly or high-risk. Whether these results are 
truly valid for high-risk patients remains questionable as only 
one patient in this small group was classified as American 
Society of Anesthesiologists grade III. The only selection 
criterion was the preoperative requirement of being mobile and 
able to self-care with or without additional assistance from the 
public health service. It would, however, be interesting to know 
how these patients coped at home and whether permanent help 
was present at home. What kind of instructions did the patients 
receive regarding fever and pain control, and could these 
patients contact the surgical department in case of problems? 
Although highly specialized hospital care can be reduced to 2 or 
3 days, we consider it necessary to follow these patients closely 
as anastomotic problems usually only become apparent 3 days 
after operation. 
This multimodal rehabilitation programme definitely needs 
a well organized home-care system and easy access to hospital 
facilities in case of problems. 
P. J. A. Willemsen 
B. M. G. Appeltans- 
Department of Surgery 
Academisch Zickenbuis Groningen 
PO Box 30.0001 
9700 RB Groningen 
The Netherlands 


Author’s reply 


Sir 


Willemsen and Appeltans have relevant comments to our paper 
on multmodal rehabilitation after colonic surgery. The key 
findings of our small-sized hypothesis-generating study were 
that elderly patients undergoing elective sigmoidectomy 
apparently achieved normal organ function within 2-3 days, 
without requirement of additional assistance from the public 
health service after discharge. As we stated in our paper, further 
studies are needed to document safety and the expected 
reduction of morbidity following early discharge. Our patients 
are given instructions to contact the hospital if fever, impaired 
pain control or other problems occur. Our cumulative 
experience (now more than 80 patients) supports the safety of 
this regimen. Two patients with anastomotic leaks (one treated 
conservatively) came to hospital several days after discharge, 
but in good condition, and diagnosis and treatment were 
therefore insututed immediately before any general 
deterioration. We obviously agree that easy access to hospital 
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facilities is important. However, we emphasize that the aim of 
our efforts is focused on early rehabilitation to normalize body 
organ function with subsequent reduction in morbidity. 
Whether patients stay in hospital or are discharged is a 
secondary outcome. 
H. Kehlet 
Department of Surgical Gastroenterology 235 
Hvidovre Unrverstty Hospital 
DK-2650 Hvidovre 
Denmark 


Oesophageal dysmotility is not associated with poor 
outcome after laparoscopic Nissen fundoplication 


Sir 


We read with interest the article by Beckingham et al. (Br F Surg 
1998; 85: 1290-3).The results of surgery assessed by symptom 
score, pH monitoring and lower oesophageal sphincter 
pressure augmentation are good, but several points require 
clarification. Mean distal oesophageal pressure is not an 
acceptable indicator of oesophageal function unless it is always 
associated with peristalsis which, according to the authors’ 
definition, it is not. In the subgroup analysis, five from the 
dysmotility group and 11 from the normal motility group were 
found to have dysphagia at 1 year. Yet in the main analysis only 
11 patients in total were found to have dysphagia at 1 year, 
presumably using the same criteria for dysphagia scoring. It 
would have been interesting to know the outcome regarding 
postoperative dysphagia in the preoperative dysphagic 
patients. If, in the normal group, all preoperative dysphagic 
patients experienced no dysphagia after surgery this would 
imply that the dysphagia was reflux-induced and the operation 
had successfully treated this complication of gastro- 
oesophageal reflux disease. If all the postoperative dysphagic 
patients in the normal motility group had no dysphagia before 
surgery but were rendered dysphagic after surgery, this could 
be regarded as a significant complication. Loss to follow-up is a 
problem in most countries but the high rate noted, particularly 
in the normal motility group, could affect outcome to a 
significant degree. Finally, the authors recommend 
abandoning routine manometry and, presumably therefore, 
ambulatory pH monitoring. In the assessment of the results ofa 
relatively new procedure an objective measurement for 
diagnosis and assessment of outcome is still required. 
D. K. Manifold 
A. Anggiansah 
R. E. K. Marshall 
W. J. Owen 
Department of Surgery 
Guy’s Hospital 
St Thomas St 
London SE1 9RT 
UK 
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Author’s reply 
Sir 


We thank the Guy’s Hospital group for their interest in our 
paper and for pointing out the typographical error in the 
subgroup analysis. There were six patients with normal 
motility who had dysphagia at 1 year and five in the dysmotility 
group, givinga total of 11 patients with some form of dysphagia 
at l year. 

With regard to the relationship between preoperative and 
postoperative dysphagia, space in the original article did not 
permit us to give details but there was no correlation between 
patients with preoperative dysphagia and those with 
postoperative dysphagia. It 1s unlikely that the resolution was 
purely by treatment of the reflux as all these patients had been 
taking long-term proton pump inhibitors, often at high doses, 
to achieve symptom control. Furthermore, the majority of 
patients had had endoscopy confirming resolution of any 
oesophagitis, thus making the likelihood of improvement of 
dysphagia simply by reduction in acid unlikely. 

In the overall series of 81 patients who were followed for over 
1 year the loss to follow-up was three (less than 4 per cent) 
which we feel is an acceptable level, particularly in comparison 
to other series. Furthermore, patients with normal swallowing 
at 3 months are unlikely to develop new dysphagia after this 
time. 

We continue to perform ambulatory 24-h pH studies in all 
patients undergoing fundoplication as an objective assessment. 
Our data, supported by other series, suggest that formal 
manometry assessment (other than simply confirming pH 
probe positioning) and its use as the basis of altering surgical 
management with respect to performing or not performing a 
fundoplication, or altering the type of operation (partial or full 
fundoplication), should be abandoned. 

I. J. Beckingham 

Section of Surgery 

Faculty of Medicine and Health Sciences 
Floor E, West Block 

Queen’s Medical Centre 

Nottingham NG7 2UH 

UK 


Intermediate-term results of endoscopic transaxillary T2 
sympathectomy for primary palmar hyperhidrosis 

Sir 

We read with great interest the article by Chiou and Chen (Br 7 
Surg 1999; 86: 45-7). They reported 99 per cent dry hands after 
T2 sympathectomy. At follow-up, at a median of 22 (range 
3-65) months, they reported 16 per cent recurrent sweating of 
the hands. We also use the thoracoscopic approach to treat 
primary palmar hyperhidrosis. Our results’, however, are 
different. Of 130 patients with bilateral T2/T3 thoracoscopic 
sympathectomy, 113 were available ata mean(s.d.) follow-up of 
25(13) months after surgery; no case of recurrent palmar 
sweating was recorded. 
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We attribute the discrepancy in results to the different 
surgical techniques. Chiou and Chen electrocoagulated the 
second thoracic ganglion, whereas we electroresected the 
second and third sympathetic ganglia. The latter technique is 
more demanding and the operation takes longer (in 
experienced hands about 10 mun for each side), but our 
impression is that, by resecting the sympathetic ganglia, the 
immediate and especially long-term results are better. 

M. Hashmonai 

D. Kopelman 

A. Assalia 

Department of Surgery B 

Rambam Medical Centre and 

Faculty of Medicine, Technion - Israel Institute of Technology 

Haifa 

Israel 

Hashmonai M, Kopelman D, Ehrenreich M, Assalia A. The learning 

curve of thoracoscopic sympathectomy. In Monton A, Linci MM, 
Montori J, eds. Proceedengs of the Sixth World Congress of Endoscopic 

Surgery. Bologna: Monduzzi, 1998; 1147-51. 
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Author’s reply 

Sir 

We appreciate the remarks and comments of Hashmonan et al. 

Recurrent sweating may occur over ume even after an initially 

successful outcome and its pathogenesis 1s mulufarious’. In 

1993, Claes et al. described 29 (22-5 per cent) of 129 patients 

with increased sweating at follow-up (median 196 days) after an 

initial 99 per cent success rate from T2/T3 sympathectomy. 

Others**, who extended the sectioned level even from T2 to 

T4 ganglion and its connection, did not reduce the occurrence 

of this problem. Relapsed sweating may not be related simply to 

anatomy. This phenomenon, as with compensatory 
hyperhidrosis, should be an important issue for further 
investigation. 
T. S. M. Chiou 
Department of Neurosurgery 
Chung Shan Medical and Dental College Hospital 23, Section 1 
Taichung Kang Road 
Taichung 
Taiwan 
Republic of China 

1 Orteu CH, McGregor JM, Almeyda JR, Rustin MHA. Recurrence of 
hyperhidrosis after endoscopic transthoracic sympathectomy. Case 
report and review of the literature. Cla: Exp Dermatol 1995; 20. 

230-3. 

2 Claes G, Drott C, Gothberg G. Endoscopic electrocautery of the 
thoracic sympathetic chain. A minimally invasive way to treat palmar 
hyperhidrosis. Scand 7 Plast Reconstr Hand Surg 1993; 27. 29-3. 

3 Byrne J, Walsh TN, Hederman WP. Endoscopic transthoracic 
electrocautery of the sympathetic chain for palmar and axillary 
hyperhidrosis. Br 7 Surg 1990, 77; 1046-9. 

4 Herbst F, Plas EG, Fugger R, Fritsch A. Endoscopic thoracic 
sympathectomy for primary hyperhidrosis of the upper limbs. A 
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critical analysts and long-term results of 480 operations. Ann Surg 
1994, 220. 86-90. 

5 Shachor D, Jedetkin R, Olsfanger D, BendahanJ, Srvak G, Freund 
U. Endoscopic transthoracic sympathectomy in the treatment of 
primary hyperhidrosis. A review of 290 sympathectomues. Arch Surg 
1994, 129. 241-4 


Prospective randomized double-blind trial between 
laparoscopic Nissen fundoplication and anterior partial 
fundoplication 


Sir 


We read with interest the preliminary findings in this paper (Br 
J Surg 1999; 86; 123-30). The factors that predict the outcome 
of antireflux surgery have not yet been clearly established and 
there are many studies, including previous work by the authors, 
that have failed to establish any correlation between 
postoperative manometric findings and the results of surgery 
both in terms of abolition of reflux symptoms and 
postoperative dysphagia. However, in this present paper the 
authors concurrently report significantly different 
postoperative manometric findings and frequency oflong-term 
dysphagia between the Toupet and Nissen groups. While they 
report similar preoperative resting pressures to other studies 
for the lower oesophageal sphincter (LOS) pressure, they 
report postoperative LOS pressures for the Nissen (mean 28-9 
(range 23-3-34-5) mmHg) that are much higher than those 
reported elsewhere. Most studies have reported postoperative 
resting LOS pressures below 20 mmHg and indeed the 
authors’ own unit published a study of 103 patients in 1997 in 
which significantly lower LOS pressures were reported after 
operation for the Nissen group (mean 21-5 (range 19-5-23-5) 
mmHg). Unfortunately there is little detail given ın this paper 
as to the precise method of LOS pressure measurement, but 
even taking into consideration inter-laboratory variations this 
LOS pressure seems high. There has been no change in their 
fundoplication technique since they initially described it in 
1994, so it is difficult to understand from a scientific point of 
view how such a difference ın postoperative resting LOS 
pressure could have arisen. It should be pointed out that the 
authors are in fact performing the Nissen—Rossetti adaptation 
of the Nissen procedure as they do not divide the short gastrics. 
The importance of gastric mobilizanon has been emphasized in 
previous work that has shown a difference in long-term 
postoperative dysphagia between the Nissen—Rossetti 
technique and the true Nissen fundoplication’. 
I. Jourdan 
M. Bailey 
Minimal Access Therapy Training Unit 
Royal Surrey County Hospital 
Gusldford GU2 5XX 
UK 


1 Hunter JG, Swanstrom L, Warmg P. Dysphagia after laparoscopic 


anureflux surgery. The umpact of operative technique Ann Surg 
1996; 224: 51-7. 
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Authors’ reply 


We were pleased with the interest ın our paper from Jourdan 
and Bailey. The issues raised in their letter are important and 
we are grateful for the opportunity to respond. Before 
addressing the principal issue raised, we wish to correct a few 
errors of fact in their letter. 

First, previously published work from our department, 
which sought a correlation between oesophageal motility 
parameters and clinical outcome following laparoscopic 
Nissen fundoplication, did demonstrate a statistically 
significant correlation between postoperative lower 
oesophageal sphincter residual relaxation pressure and 
dysphagia for liquids (r= 0.20)’. We concluded, however, 
because this correlation was weak, that it was unlikely to be 
clinically significant. This reinforces the fact that the 
symptomatic outcome following antireflux surgery is much 
more unportant than postoperative manometric outcomes. 
Second, the correspondents have misinterpreted the partial 
fundoplication ın our study as a Toupet fundoplication. 
Toupet described a posterior partial fundoplication, whereas in 
our study an anterior partial fundoplication was constructed. 
These partial fundoplication techniques are quite different. 
Third, the term ‘true Nissen fundoplication’ was used by the 
correspondents. This may be a question of semantics, but it 
should be realized that the short gastric vessels were not divided 
during Nissen’s original fundoplication”, and a total 
fundoplication with division of short gastric vessels is in fact a 
modification of Nissen’s procedure’. We suggest that the 
terminology of Nissen fundoplication with or without division 
of the short gastric vessels is better, as this clearly defines the 
procedure performed. Furthermore, the reference provided by 
the correspondents to support the argument that long-term 
dysphagia is less following division of short gastric vessels 
refers to data from an uncontrolled clinical series*. Two 
recently reported prospective double-blind randomized trials 
of Nissen fundoplication with and without division of the short 
gastric vessels (one from this unit) have both failed to 
demonstrate advantages for patients undergoing division of the 
short gastric vessels**®. 

The issue of postoperative manometric outcomes 1s 
important as some readers may not be aware that ‘different’ 
lower oesophageal sphincter pressures will be recorded by 
different measuring equipment. Manometry was performed in 
our study using a perfused catheter, with a Dent sleeve device 
used to measure lower oesophageal sphincter pressure; full 
details of the technique used have been described elsewhere’. 
Sleeve catheters measure the maximum pressure at any point 
along the length of the sleeve. Most laboratories, however, use 
a side-hole measurement system, which measures pressure at 
one point only. A higher, but more accurate, sphincter pressure 
will be recorded using a sleeve, whereas the other method may 
record an erroneously low sphincter pressure. This occurs if 
the oesophagus shortens during swallowing, thereby displacing 
the measurement pointaway from the sphincter zone. While the 
true sphincter pressure may remain high, if the measurement 
point has been displaced into the stomach, an erroneously low 
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pressure will be determined. Hence, variation in manometric 
technique can result in variation of sphincter pressures reported 
by different laboratories. The most reliable method of 
evaluating sphincter pressure, therefore, is measurement within 
a randomized trial, as comparison with results from other 
laboratories or historical controls is not valid. 

With the exception of routine hiatal repair, our technique for 
laparoscopic Nissen fundoplication has remained largely 
unchanged since 19947. The clinical outcome of the Nissen 
fundoplication in our recently reported study was similar to our 
previous experience’”®. Following receipt of the 
correspondents’ letter, we compared the postoperative 
manometric outcome of the Nissen fundoplication group in 
the current series with our overall experience with Nissen 
fundoplication without division of the short gastric vessels (390 
procedures from an overall laparoscopic experience of 770) and 
found no significant difference between the two groups: lower 
oesophageal sphincter resting pressure 28-9 versus 24-5 mmHg 
(P=0.23, Mann—Whitney U test). Hence the contention that 
the sphincter pressure was much higher in our recent trial 
cannot be substantiated. We believe, therefore, the conclusion 
that lower oesophageal sphincter pressure is less following 
anterior fundoplication is valid. However, it must always be 
remembered that it is the overall clinical outcome that 1s of 
most importance for patients undergoing surgery for reflux. 

D. L Watson 

G. G. Jamieson 

P. G. Devitt 
Department of Surgery 
Royal Adelaide Hospital 
Adelaide SA 5000 
Australa 
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Post-Operative Recovery and Pain Relief 


R. Ektringham, W. Casey and M. Durkin 
234 x 154mm Pp 199 Iltustrated. 1998 
London, Spnnger. £29 50 


Written by anaesthetists from Gloucestershire Royal Hospital 
this book is essentially a working manual for the management 
of patients in theatre recovery wards. It is appropriate for basic 
surgical trainees studying for MRCS and would also be useful 
on a surgical high-dependency unit. While addressing a broad 
range of topics ıt is thus unable to enter the depth of discussion 
that would be required by specialist registrars. The chapter 
dealing with local anaesthesia and postoperative pain relief was 
detarled, although I was disappointed to find that the role of 
preoperative counselling is not prominent. There is 
description of the use of drip infusion rates to provide fluid 
replacement but no indication of the standard daily fluid 
requirements. Each chapter is referenced, although few 
references date from the previous year. There are many aspects 
of this volume that are essential reading for basic surgical 
trainees, particularly those who are caring for patients on a 
high-dependency unit. This text, however, would not be 
suitable for a departmental library and would be better placed 
on the nursing station. Itis too large, unfortunately, to fit into a 
pocket. 
I. F. Lane 
Untversity Hospital of Wales 
Heath Park 
Cardiff CF4 4XW 
UK 


Management of Abdominal Hernias. 2nd ed. 


H. B. Devitn and A. N. Kingsnorth. 
282 x 222 mm Pp. 324 Illustrated 1998 
London: Chapman and Hall. Ponce not supplied. 


Another book on hernia repair? No, a new second edition of a 
great hernia book that has already become a bookshelf 
benchmark. For the enormous task of updating the ever-so- 
rapidly evolving sphere of hernia surgery Brendan Devlin has 
seconded another outstanding hernia surgeon (well known for 
his contributions to hernia surgery, especially since his 1992 
randomuzed trial comparing the Shouldice technique to the 
plication darn technique), Andrew Kingsnorth, along with 
many of the world’s best known experts in the field. The list 
includes Kark, Schumperlick, Paul, Nilsson, Stoppa and Kux 
from Europe, and Wantz, Gilbert, Skandalakis, Bendavid, 
Alexander and Rutkow from North America (to name but a 
few). The volume contains 324 pages of exciting reading, and 
clear and easy to grasp figures and tables. These are divided into 
24 chapters. Missing from the first edition was the enormous 
experience acquired by surgeons worldwide of the tensionless 
repair, popularized by Irving Lichtenstein, and the plug 
techniques, fondly presented by Ira Rutkow. The laparoscopic 
angle has been treated by Paddy O’Dwyer from Glasgow, 
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another well known expert in the laparoscopic aspects of hernia 
repair. Karen Bloor of the University of York rounds off the 
four most recent contributors. 

The drawings are of excellent quality with a high pedagogic 
index. Not forgotten was the ‘inside’ view of the anatomy, so 
essential for the laparoscopic approaches found both in the 
chapter on anatomy and that on laparoscopic techniques. 
Throughout the book, the evidence-based aspect is stressed, 
and this is something of great merit. An enormous amount of 
literature research has been done and this makes the 
background of this book outstanding. Unfortunately, the time 
to print a book of this size in present times is such that 
references grow like weeds and some of the most recent ones 
might be missing. 

One particularly interesting aspect is the chapter on 
complications, treated with honesty and campleteness. The 
technique for local anaesthesia and day surgery for hernia 
repair 1s excellent. The chapter on evaluation is especially 
interesting. Missing, however, is a full discussion of why there is 
such variation in recurrence rates in the reported series. ‘The 
lack of adequate follow-up was only touched on and deserves a 
larger place. Other discrepancies in results might be due to the 
unwise use of absorbable sutures for hernia repair, still popular 
in many parts of the world. As many of the 1010 references used 
in this volume would have been found repeatedly in each of the 
chapters, the authors have chosen to insert but one single list at 
the end of the volume; this is not only space saving, but user- 
friendly as well. Another unique aspect of this book is the 
chapter enutled Bibliographical Notes in which one or two 
paragraphs on surgeons, some well known, others less known, 
who have endeavoured to improve hernia surgery, are 
presented with their major contributions. Missing only are the 
‘modern’ hernia surgeons, many of whom still have to pass the 
test of time before they merit a spot on this list! 

A. Fingerhut 

Centre Hospitaher Intercommunal 
10 rue du Champ Gaillard 

79303 Poissy 

France 


The Surgery of Childhood Tumors 


R. Carachi, A. Azmy and 7. L. Grosfeld (eds). 
280 x 203 mm Pp. 495. Illustrated 1998 
London Amold £175 


In recent years, paediatric surgical oncology has emerged as a 
distinct subspecialty and the publication of this book is timely. 
The editors have collected together international experts to 
produce a reference text devoted to the surgery of solid 
tumours in childhood. Initial chapters on epidemiology, 
tumour biology, genetics and screening are followed by 
accounts of tumour imaging, pathology and principles of 
cancer therapy. The next secuon contains accounts of common 
paediatric solid tumours and selected tumours managed by 
other disciplines. The final section of the book is devoted to 
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reconstructive surgery, complications of malignant disease and 
psychosocial aspects of paediatric oncology. The book is well 
illustrated with high-quality operative photographs, 
photomicrographs and simple line diagrams; a few of the 
computed tomograms and magnetic resonance images are less 
clear. The chapters are uniformly well researched and those on 
liver tumours, lymphoma and soft tissue sarcoma are 
outstanding. Surprisingly, there is no discussion of vascular 
access which is a major part of the paediatric oncology 
surgeon’s workload. Famulial adenomatous polyposis is 
covered superficially. Operative techniques are described in 
detail for Wilms’ tumour but only briefly for neuroblastoma; 
most trainees would need to consult additional sources. 
Overall, the editors have succeeded in bringing together the 
diverse literature on paediatric surgical oncology into a single 
excellent volume which will have broad appeal to all grades of 
paediatric surgeons and oncologists, as well as members of 
many other disciplines. 
M. D. Stringer 
Leeds General Hospital 
Belmont Grove 
Leeds LS2 INS 
UK 


Fundamentals of Anorectal Surgery. 2nd ed. 


D. E. Beck and S. D. Wexner (eds). 
275 X 204mm Pp. 557 illustrated 1998 
London WB Saunders £85 


It was a great pleasure to have had the opportunity to review the 
second edition of this book. The editors have gathered a group 
of eminently qualified and internationally recognized experts 
who have compiled an extremely readable and truly impressive 
plethora of information and tips on the diagnosis and 
management of anorectal disease. The preface states that the 
chapters have been carefully crafted neither to stand 
independently nor to duplicate each other. It is a testimony 
indeed to the editorial skills of Drs Beck and Wexner that these 
many clinical authors have been able so deftly to intertwine 
their writings to provide us with all the most current concepts, 
theories and practice of anorectal surgery. Besides being well 
written, the text is amply illustrated and comprehensively 
referenced, for instance chapter 21 contains 494 references. 
Surprising, while the coverage is so broad and deep, the 
chapters are refreshingly short, making this book extremely 
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readable. It will not be surprising at all if this volume exceeds 
the huge success of its predecessors. The chapters are very 
topical and the book is the only comprehensive text available 
that I know of today. 
F. Seow-Choen 
Singapore General Hospital 
Outram Road 
Singapore 0316 


Early Breast Cancer. From Screening to Multidisciplinary 
Management 


M. W. E. Morgan, R. Warren and G. Querci della Rovere. 
285 X 220mm. Pp 288 Illustrated. 1998. 
Amsterdam. Harwood Academic Publishers. £65 


With the evolution of treatment for early breast cancer over the 
past 15 years, the publicanon of this book is timely in terms of 
providing an overview of the diagnosis and management of 
these lesions. The authors begin with a background of breast 
screening, proceed through early diagnosis and management of 
early breast cancer and describe in the process the 
multidisciplinary approach to this disease. This book is well 
written, extensively illustrated and well referenced. However, 
there is a disproportionate volume of detail pertaining to 
radiology compared with pathology, surgery and adjuvant 
therapy. There is little if any reference to reconstructive 
surgery. The psychological aspects of breast cancer care could 
have been more detailed. There are some excellent chapters in 
this volume, ın particular those dealing with the background of 
screening, local recurrence, clinical aspects, medicolegal 
aspects and mammographic screening of women aged under 50 
years. The chapter on biology of breast cancer is the most 
insightful account that I have personally encountered. That on 
management of the axilla is controversial and a little 
disappointing. I recommend this book to anyone involved in 
the multidisciplinary management of breast cancer; it attempts 
to fill a gap in the currently available books in this area. Some 
chapters of the volume, however, do not match the level of 
excellence of others. 
A. D. Purushotham 
Addenbrooke’s Hospital 
Hills Road 
Cambridge CB2 2QQ 
UK 
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Scientific Surgery 


McGillicuddy JE. Prospective randomized comparison of the 
Shouldice and Lichtenstein hernia repair procedures. Arch Surg 
1998; 133: 974-7. 

In a study including 717 hernia repairs, recurrence rates were simllar. seven 
after Shouldce and two after mesh repair (P=0 1) 


Gerard A, Buyse M, Nordlinger B, LoygueJ, Pene F, Kempf P et al. 
Preoperative radiotherapy as adjuvant treatment in rectal 
cancer. Final results of a randomized study of the European 
Organization for Research and Treatment of Cancer. Ann Surg 
1998; 208: 606-14. 

A total of 466 patients were randomized; preoperative radiotherapy had no 
effect on survival, but significantly reduced the local recurrence rate after 5 
years from 30 to 15 per cent (P=0-003). 


Claggett P, Valentine JR, Jackson MR, Mathison C, Kakish HB, 
Bengtson TD. A randomised trial of intra-operative autotrans- 
fusion during aortic surgery. 7 Vase Surg 1999; 29: 22-30. 

The study included 100 patients. Homologous blood transfusion was 
avoided in 38 per cent of operations using autotransfusion versus 28 per 
cent in controls (not significant). All other haematological parameters were 
similar 


Quist N, Boesby S, Wolff B, Hansen CP. Recombinant human 
erythropoetin and haemoglobin concentration at operation and 
during the postoperative period: reduced need for blood 
transfusions ın patients undergoing colorectal surgery - double 
blind placebo controlled study. World F Surg 1999; 23: 30-5. 
One hundred anaemic patients who had elective colorectal surgery were 
included Of 81 evaluable patients, erythropoetin given for 10 days 
penoperatively resulted in higher haemoglobin concentration at the time of 
operation and 1 week later, and reduced the need for intraoperative blood 
transfusion 


Darouiche RO, Raad II, Heard SO, Thornby JI, Wenker OC, 
Gabrielli A et al. A comparison of two antimicrobial impreg- 
nated central venous catheters. N Engl 7 Med 1999; 340: 1-8. 
Of 738 implanted catheters, colonization and blood stream infection rates 
were significantly lower in catheters impregnated with minocycline and 
mfampicin (7-9 and 0-3 per cent respectively) versus chlorhexidine and 
silver sulphadiazine (22 8 and 3 4 per cent respectively). 


Franks PJ, Bosanquet N, Brown D, Straub J, Harper DR, Ruckley 
CV. Perceived health in a randomised trial of treatment of 
chronic venous ulceration. Eur 7 Vase Endovasc Surg 1999; 17: 
155-9. 

Two hundred patients with venous ulcers were randomized to vanous 
dressings and drugs Four-layer compression bandaging resulted in 
highest healing rates and also the biggest improvement in Nottingham 
Health Profite scores 


Champault G, Barrat C, CathelineJM, Rizk N. Groin hernias: four 
year follow-up of two randomised trials comparıng laparoscopic 
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totally preperitoneal approach to Shouldice and Stoppa 
procedures: 461 cases. Ann Chir 1998; 52: 132-6. 

After 4 years there was no difference in recurrence rates, 4 per cent after 
laparoscopic repair, and 5 per cent for both Stoppa and Shouldice repairs 


Damamme A, Samama G, D’alche-Gautier MJ, Chanavel N, 
Brefort JL, Le Roux Y. Medicoeconomic evaluation of inguinal 
hernia repair: Shouldice repair vs. laparoscopy. Ann Chir 1998; 
52: 11-16. 

Some 64 men were randomized All outcome measures were similar but 


laparoscopic repair was twice as expensive. 


Hamsho A, Nott D, Harris PL. Prospective randomised trial of 
distal arteriovenous fistula as an adjunct to infrapopliteal PTFE 
bypass. Eur 7 Vasc Endovasc Surg 1999; 17: 197-201. 

In thus study of 89 bypass operations for cntical ischaemia, pnmary patency 
and limb salvage rates at 1 year were similar. 55 and 54 per cent 
respectively for fistula and 53 and 43 per cent in controls. 


Loprinzi C, Kugler JW, Sloan JA, Rooke TW, Quella SK, 
Novotny P et al. Lack of effect of coumarin ın women with 
lymphedema after treatment for breast cancer. N Engl 7 Med 
1999; 340: 346-50. 

This randomized crossover study of 140 women failed to find any 
advantage for anticoagulation over 6 months. 


Hebert PC, Wells G, Blajchman MA, Marshall J, Martin C, 
Pagliarello G eta} A multicenter randomized controlled clinical 
trial of transfusion requirements in critical care. N Engl F Med 
1999; 340: 409-17. 

Some 838 patents with haemoglobin of less than 9g/dL were studied The 
30-day mortality rates were similar but in-hospital mortality was leas if red 
cells were transfused only if haemoglobin dropped below 7g/dL (22-2 per 

cent) than if the tigger was 10 g/dL (28 1 per cent) 


Duh Q-Y, Senokozleff-Englehart AL, Choe YS, Siperstein AE, 
Rowland K, Way LW. Laparoscopic gastrostomy and 
Jejunostomy: safety and cost with local vs. general anesthesia. 
Arch Surg 1999; 134: 151-6. 

Sixteen patients having a jejunostomy and 32 having a gastrostomy were 
mcluded Ten patents who had LA needed deep sedation and one required 
conversion to GA. There did not appear to be any advantage to the LA 
procedure, costs were similar. 


The British Journal of Surgery website can be found at 
www.bjs.co.wk. In addition to details of current and previous 
articles featured in Scientific Surgery, the website contains details 
of the Editorial Team and Board, instructions to prospective 
authors, links to other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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instructions to authors 


The British Journal of Surgery publishes original articles, reviews and 
leading articles all of which are submitted to peer review. 


An article 1s reviewed for publication assuming that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
‘published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideration elsewhere) that 
relate to the same subject. It ıs essential that you submit any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap Indicate on the ttle page 
whether the paper is based on a previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
Journal unless rights are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, The Brrtish Journal of Surgery, Blackwell Science Ltd, 25 
John Street, London WCIN 2BL, UK. Telephone: 0171 404 1831; 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address. 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose in the covering letter any potennal or actual 
personal, political or financial interest you may have ın the material, 
information or techniques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potential conflicts of interest. The decision to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author 1s responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents. The Journal accepts the criteria for authorship 
proposed in the British Medical Journal (BMF 1994; 308 39-42). If a 
paper has more than six authors you should justify the inclusion of all 
names. Results of multicentre studies should be reported under the 
name of the organizing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995, 345 668). 


Disks 

Following final approval of articles you must submit the accepted 
version on disk. IBM-compatible disks would be preferred (34 inch). An 
accurate hard copy must accompany each disk, together with details of 
the type of computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures Ideally these should 
be sent ın native format or WMF if created in Windows. Files saved 


as PS, EPS, GIF and TIF may also be used, but please note that 1t may 
not be possible to modify them. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not 
normally be returned. 


Ethics 


Material relaung to human investigation and animal experiments 
must comply with and be approved by local ethics committees. It 
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must conform to standards currently applied in the country of ongin. 
The Journal reserves the right not to publish an article on the 
grounds that appropriate ethical or expenmental standards have not 
been reached. Written consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might idenufy an individual. Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The Bretsh Journal of Surgery subscribes to the policy of uniform 
requirements for manuscripts which facilitates resubmission of papers 
to journals without extensive recasting. Authors are advised to consult 
the New England Journal cf Medicme (N Engl ] Med 1997, 336: 309- 
15), or obtain Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals’ from The Editor, British Medical Journal, BMA. 
House, Tavistock Square, London WC1H 9JR, UK (cost £2.95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer. 
Genenc names should normally be used. 


Original articles 

Original articles should ncrmally be in the format of troduction, 
patients and methods, results and discussion. Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening The discussion ın particular should be clear and concise 
and limited to matters acising directly from the results. Avoid 
discursive speculauon. Randomized clinical trials should be clearly 
identified as such in the tthe and abstract. 


Reviews 


The Editonal Board of The British Journal of Surgery encourages 
submission of review articles on topics of interest. Any topic will be 
considered, but priority will be grven to those addressing a major 
current problem. The authar of each accepted review will receive an 
honorarium. Potental authors are advised to contact Mr J. A. Murie, 
Unrversity Department of Surgery, The Royal Infirmary, Edinburgh 
EH3 9YW, UK. 


Leading articles 


The Editors commission leading articles that are 600-900 words in 
length and address controversial topics of current interest. They should 
be supported by no more than ten key references. Submissions may be 
subjected to external review and assessment by the Editorial Board 
before acceptance. The Editors retain the right to alter style and shorten 
material for publication. An honorarium is payable on publication. 


Correspondence 


The Editors welcome topical correspondence. Letters should not 
exceed 250 words and should be typed double-spaced. 
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Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes, Present the text on one side of sheets of A4 paper (210 
xX 297 mm) with double spacing and 4-cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the title page give: (1) the utle of the article; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attributed; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support, 
and (6) the category in which the manuscript ts being submitted 
(original article, review, etc). 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method describe patients, laboratory material and other 
methods used. Clearly idenufy the nature of the study, Le 
randomized controlled trial, retrospective review, expermental study, 
etc. Results: state the main findings including important numerical 
values. Conclusion. state the main conclusions but controversial or 
unexpected observations may be highlighted. 


Tables and tlustrations 


Submit four copies of all illustrations and tables. Type each table on a 
separate page with a brief ttle. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies. Submit 
radiographs, photomicrographs, etc unmounted ın the form of glossy 
prints, original transparencies or negatives. Illustrations ın colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustranon on the reverse side giving its number (to correspond with 
its reference ın the text) and the name(s) of the author(s); indicate the 
top of the illustration. Include a measure of magnificaton of 
photomucrographs. Include explanations of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
grving the actual numbers of patients involved. Include in the legends 
to illustrations and the foomotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustration 
reproduced from a published work must give the original source in 
full. You must obtain permission from the onginal author and the 
publisher before submission. 


Abbreviations 


Use abbreviations sparmgty. Terms that are mentioned frequently 
may be abbreviated but only if this does not umpair comprehension. 
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Abbreviations must be used consistently and must be defined on first 
use. 


Numbers and units 


Use the decimal pont, not a comma, for example 5-7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI units (International System of Units) except for the 
measurement of blood pressure (mmHg). t 


Statistics 


For detailed guidance on the handling of statistical material consult 
Br F Surg 1991; 78: 782-4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the mterpretation of results. 


t 
Design 
Set out clearly the objectives of the study, idennfy the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomized controlled studies may 
wish to consider the CONSORT statement (JAMA 1996; 276: 
637-9). 


Presentation 


Whenever possible use graphical presentation to illustrate the man 
findings of a study. Khe use of standard deviation and standard error 
should be clearly disunguished and presented in parentheses after the 
mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not in 
common usage should be referenced Report results of statistical tests 
by stating the value of the test statistic, the number, of degrees of 
freedom and the P value. Actual P values should be reported to two 
decimal places, especially when the result 1s not significant. The 
results of the pnmary analyses should be reported using confidence 
intervals instead of, or in addition to, P values. 


Interpretation : 


‘Take great care in your interpretations. Do not place yndue emphasis 
on secondary analyses. 


a * By 


References 


Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts). Reference to abstracts add personal 
communications is discouraged. Reference to unpublished commu- 
nications will not be accepted. 

In the text, number references consecutively by superscript:! or 1, 
References cited only in tables or figures should be numbered in 


sequence. 
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| covering the latest techniques in laparoscopic surgery. All delegates will take 
| part in the operative cases with Mr Roger Motson and Mr Donald Menzies. 
Course content: 
+ Advanced techniques in laparoscopic cholecystectomy 
~ dealing with difficult cases 
+ Detection of common bile duct stones and intra-operative cholangiography 
+ Laparoscopic common bile duct exploration 
+ Intraoperative Ultrasonography 
+ Laparoscopic assessment of malignant disease 
+ Case demonstrations of the above and other advanced procedures 
including colonic resection, Nissen fundoplication and inguinal 
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Leading article 


Systematic reviews and meta-analyses: the value for surgery 


T. A. Sheldon 


York Health Policy Group, University of York, Heslington, York YOLO SDD, UK 


Healthcare systems do not automatically optimize clinical 
quality. Treatment patterns often reflect fashions, varying 
by place and practitioner. A proportion of procedures may 
be inappropriate in relation to research evidence, and 
interventions that are relatively ineffective often continue to 
be used while more effective ones may not be adopted 
promptly. This has provoked efforts to ensure that the 
organization and delivery of care should take into account 
the relevant research evidence. Clinicians are urged to 
embrace evidence-based medicine, and health systems have 
in recent times been placing greater emphasis on the 
measurement and regulation of clinical activity. 

Single studies are often too small to provide reliable 
evidence, and such is the volume and variable quality of 
research that it is difficult for clinicians and policy makers to 
identify and appraise the knowledge base. The traditional 
review article, often carried out in a biased or ad hoc fashion, 
has been shown to be inadequate and sometimes mislead- 
ing’. A more scientific approach to knowledge manage- 


Table 1 Features of a systematic review 
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Assess the validity of the studies 
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models (meta-analysis). Where possible. use 
- affected by factors such as patient characteristics, dk 
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include a summary of the protocol, the search strate 
f primary study. Graphical displays can help preser ita! 


Appraise the methodological limitations of oth 
research evidence on which any stated implications o T 


ment, the systematic review, 
aims to provide an unbiased summary of the evidence base 
to inform a clinical or policy question, to identify gaps in the 
research and to improve the quality of new research 
(Table 1)'? 

Systematic reviews sometimes produce results that 
challenge accepted practice, such as routine preoperative 
testing in healthy or asymptomatic patients’, or diagnostic 
dilatation and curettage in women aged under 40 years with 
menorthagia’. 
introduction of new technologies. One review, for example, 


has been developed, which 


They may also inform decisions on the 


showed that there is good evidence that faecal occult blood 





screening for colorectal cancer can reduce cancer deaths’, 
while another showed that there is insufficient evidence 
about the benefits, drawbacks and costs of ovarian cancer 
screening to justify its introduction”. 

Systematic reviews may help identify patients for whom 
an intervention is more appropriate, such as the 
of home parenteral nutrition GHPN) which found that 
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the extension of HPN from patients with benign underlying 
disease to those with malignant disease and acquired 
immune deficiency syndrome was questionable’. Reviews 
may also be used to compare the effectiveness of inter- 
ventions, such as surgical discectomy versus chemonucleosis 
for patients with prolapsed lumbar disc”, or agents for 
antimicrobial prophylaxis in colorectal surgery’. Often, 
however, reviews highlight the lack of good research 
evidence available to inform clinical policies and point 
to research needs. Some reviews have warned against 
the proliferation of newer, less evaluated, technologies, 
such as novel-design hip prostheses whose effectiveness is 
largely unknown!”. Others suggest that clinicians should 
adopt newer approaches, such as the use of tranexamic acid 
instead of norithisterone in the first-line treatment of 
menorrhagia’, 

The conduct of a systematic review is a scientific process 
which needs to be approached with the same care as 
a primary study”. Ideally, the review team should include a 
librarian to ensure an adequate search process, and 
a methodologist who can help critically appraise and 
analyse the studies. Systematic review and meta-analytic 
techniques are relatively new and still developing. For 
example, there is no consensus yet about the best method for 
critical appraisal and quality weighting of studies. Some 
workers are too eager to pool results to obtain a single, more 
precise, overall estimate of the treatment effect when 
the primary studies are small. Possibly of more clinical 
importance is the exploration of variation between studies. 
Methods for dealing with heterogeneity have been devel- 
oped but still depend on a large element of subjectivity’. 

There are several important problems that face those 
carrying out a systematic review". The non-random way 
in which studies may be submitted, accepted for publication 
and reported may produce publication bias. Methods 
of detecting and adjusting for publication bias exist, but 
are still controversial. Another problem is missing data, 
due to authors failing to report their results fully. 
‘Techniques are still being tested in this area. 

Clinicians and policy makers now have better access 
to quality-appraised systematic reviews, through the 
Database of Abstracts of Reviews of Effectiveness (DARE) 
(www.york.ac.uk/inst/erd) and a database of high-quality 
reviews in the Cochrane Library (www.update-software. 
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com/cochrane.htm). It is more important than ever that the 
surgical professions should be prepared for and participate 
fully in the conduct and use of this form of research. 
Surgeons need to be trained how to access and critically 
appraise reviews. Interested surgical trainees should be 
offered the opportunity to learn how to carry out systematic 
reviews, possibly by means of fellowships attached to 
centres such as the NHS Centre for Reviews and 
Dissemination at the University of York or the Systematic 
Reviews Training Unit, Institute of Child Health, London. 
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‘Clinical dilemma 


Postoperative small bowel leak 


Every month a question is posed to an acknowledged expert on a 
specific clinical topic; these questions deal with problematic 
situations encountered from time to time in surgical practice. 
Many situations cannot easily be addressed by ‘evidence-based 
medicine’ for a variety of reasons, for instance a relative 
infrequency of occurrence. The Editors are keen to involve the 
readership in this exercise. If you bave a ‘dilemma’ that can be 
expressed as a question (not more than 40 words), please let us 
know by contacting the BTS office. You may even have thoughts on 
a suitable ‘expert’; again, let us know. The most interesting 
problems will be followed up in the coming months in the ‘Clinical 
dilemma’ section. 

In this issue of BJS the problem of leakage of intestinal content 
through a surgical wound some 5 days after operation for small 
bowel obstruction is considered. How should this situation be 
managed? Professor Moshe Schein of New York Methodist 
Hospital replies. 


There is little controversy that established postoperative 
external enterocutaneous fistulas, usually a consequence of 
leaking anastomoses or accidental enterotomies, should be 
treated conservatively, at least initially. When intra- 
abdominal infection is controlled, in the absence of the 
well known factors which impede spontaneous closure, 
around half of all small bowel fistulas eventually seal’. There 
is also little controversy that any acute gastrointestinal 
perforation, be it spontaneous or traumatic, is an indication 
for an emergency laparotomy to deal with the source of 
contamination’. So what about the ‘early postoperative 
small bowel leakage’ manifested by the patient presented 
above? Is it a ‘simple perforation’ requiring an immediate 
operation or a ‘fistula’ to be managed conservatively? 

I contend that this scenario represents both conditions 
and that management must be tailored to the individual 
patient. Fortunately, none of us is likely to have a significant 
personal experience of such disasters; anyone who does is 
unlikely to be keen to report it. Consequently, the rationale 
‘for the approach to follow cannot be supported by any high 
level of evidence but, of necessity, must be based on 
scattered low-level evidence and personal experience. 

This dilemma is twofold. First, should one wait or should 
one operate immediately? Second, if operation is chosen, 
what should one do exactly? With proper conservative 
supportive management, in the absence of distal obstruc- 
tion or loss of bowel continuity, about 50 per cent of 
postoperative small bowel fistulas close spontaneously 
within 4—6 weeks. The remainder require an elective 
operation which, when performed on an anabolic patient 
who is free of the systemic inflammatory response syndrome 
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(SIRS), will restore intestinal continuity with minimal 
complications. However, a crucial iss } i 
whether or not to embark on 
management is the presence or absence of peritonitis 
and/or ‘sepsis’. 


deciding 






a trial of conservative 


Clinical peritonitis is an indication for an immediate 
operation, but even in the absence of such peritonitis any 
evidence of SIRS or sepsis (which are commonly present) 
should promote an aggressive search for a drainahle intra- 
abdominal collection. This is best done by 
tomography; abscesses associated with intestina 
denoted as ‘complex’ and should be drained’. [f localized, 
percutaneous drainage may be attempted and, if successful, 
the need for an operation is obviated. hif 


computed 
E 


leaks are 





collections, multiple abscesses or failure to respond 
promptly to percutaneous drainage are indications for 
laparotomy. 

‘There are, then, two basic clinical scenarios created 
the differential anatomical fate of the intestinal leakage. T 
first, when the leaking intestinal juice is directly 
pressed by evacuation through the surgical wound ors 
tract, is associated with a clinically well patient for whom a 
conservative approach is preferable. The second, + 
intestinal juice contaminates the entire abdomen or | 
it, resulting in clinical SIRS, diffuse or local peritonitis, or a 
complex abscess, is usually best addressed by laparotomy. I 












cannot overstress the fact that death, which is so common in 





these patients, is almost always caused by neglect 
abdominal infection®. 

Peritonitis and ‘complex’ intra-abdominal 
are indications for laparotomy; but why not oper 
all patients? Why not just surrender to the temptation 
buzzing in your brain ~ ‘I know where leak is 
coming from; let me just return to that abdomen and 
fix the small problem with a few sutures, saving the 
patient a prolonged and expensive course of conserva- 
tive management’. What should prevent one 
resuturing the leaking enterotomy? I assume that most 








ate on 





from 





bowel surgeons, including myself, have had an isolated 
success in closing an early intestinal leakage. The 
collective experience, however, points to an overwhel- 
mingly high rate of failure. Attempts to close an 
intestinal leak after a few days in an infected peritoneal 
cavity are usually doomed to fail; an intestinal 
anastomosis in the acutely catabolic patient and m 
the presence of postoperative peritonitis is generally an 








exercise in futility. Rare success may save 


a patient 
prolonged hospitalization and morbidity but, if the leak 


redevelops (as it usually does), it represents a tremen- 
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dous inflammatory ‘second hit’ which strikes at an 
already primed, susceptible and compromised host. 
‘Septic’ death is then almost inevitable’. 

An approach to solving this clinical dilemma is a trial of 
conservative management when: 
e There is no clinical peritonitis 
e There are no associated abscesses on computed 
tomography 
e One knows or can guess the underlying cause of the 
leakage (one performed the original operation oneself and 
so knows with reasonable certainty from where the leakage 
is originating (an anastomosis, an enterotomy)) 


On the other hand an immediate relaparotomy is indicated 
when: 

e There is evidence of clinical peritonitis 

e SIRS or sepsis exists with proven or suspected 
intraperitoneal abscesses which are not amenable to, or 
have failed, percutaneous drainage 

e There is abdominal compartment syndrome 

e The primary operation was performed by an unknown 
or untrusted surgeon; bitter experience has taught me that 
in such cases ‘anything is possible’ and it is better to 
reoperate 


What is the aim at emergency relaparotomy? The goal is to 
control the source of the contaminating infection and the 
best way to achieve this depends on the condition of the 
bowel, the peritoneal cavity and the patient. Very rarely, ina 
stable, minimally compromised patient, when peritonitis is 
macroscopically minimal, the bowel appears of good quality 
and the serum albumin level is reasonable, I would resect the 
involved segment and reanastomose. Such action is reason- 
able when the leak presents within a day or two of surgery, 
usually as the result of a technical mishap. An immediate 
reoperation before local and systemic adverse repercussions 
develop may thus provide definitive cure. For most patients, 
however, exteriorization or diversion of the leaking point (as 
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an enterostomy if possible) should be carried out and at any 
level. 

A patient bathed in his or her own intestinal juice a few 
days after operation is a catastrophe to test clinical acumen 
and best judgement to the full. Attempt conservative 
treatment by all means, but understand that neglecting 
intra-abdominal infection is likely to herald the beginning 
of the end. Early reoperation in such a situation may be life 
saving. Whatever one does at this early stage represents only 
the end of the beginning of a long way to recovery or death. 
The final outcome depends on how sick the patient is, how 
bad the anatomy of the disaster is and, critically, on the way 
you, the surgeon, tackle the dilemma. 

M. Schein 
Department of Surgery 
Methodist Hosp:tal 
506 Sixth Street 
Brooklyn 
New York 11215-9008 
USA 
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Adjuvant medical therapy in peripheral bypass surgery 
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Background: A review was conducted of published clinical trials of adjuvant medical therapy in 
infrainguinal bypass procedures to evaluate the strength of the evidence for the use of various agents. 
Methods: Trials were identified by literature search. The methods used were reviewed and the results 
with each agent tested were assessed taking into account the soundness of the study design. 

Results: Thirty-three studies were identified; fewer than half had a randomized and double-blind 
design. Most were single-centre studies including a mixture of different surgical procedures and 
patients with varying degrees of lower limb ischaemia. Clinical outcomes were seldom reported. The 
median sample size was 61. The median follow-up duration was 12 months, but was often not 
standardized for all patients in a trial. Only aspirin in prosthetic grafts and ticlopidine in vein grafts have 
been shown in well designed, double-blind, randomized, controlled trials to reduce the likelihood of 
occlusion in infrainguinal bypass grafts. 

Conclusion: The majority of the trials reviewed had significant deficiencies in their design, reducing 


the reliance that can be placed on their results. Further studies are required to investigate adequately 


the effectiveness of existing medical therapies for the maintenance of infrainguinal bypass grafts. 


Paper accepted 22 April 1999 


Introduction 


Infrainguinal bypass surgery is performed for the relief of 
disabling intermittent claudication, ischaemic rest pain and 
trophic lesions. Areas of severe stenosis or occlusion are 
bypassed with grafts from the iliac or femoral arteries to the 
more distal femoral, popliteal or crural vessels. The more 
distal the procedure, the more technically difficult the 
operation and the higher the risk of failure. As techniques 
have improved, distal procedures have become more 
common with the aim of relieving symptoms and avoiding 
amputation; many bypass grafts are now performed to the 
below-knee popliteal or crural arteries. The Second 
European Consensus Document on Chronic Critical Leg 
Ischaemia' quotes 1-year patency rates for patients with 
critical ischaemia of 75 per cent for above-knee femoro- 
popliteal, 70 per cent for below-knee femoropopliteal and 
70 per cent for femorotibial grafts with autogenous vein. 
With prosthetic grafts the respective figures were reported 
to be 65, 60 and 40 per cent at | year. 

The causes of bypass failure vary with time and graft 
material. Immediate occlusion of the graft may be due to 
imperfections in surgical technique’ or a failure to establish 
adequate blood flow through the graft. Thrombogenicity of 
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graft materials is an important cause of fail 
prosthetic grafts’ and after the first month the develo; 
of graft stenosis owing to fibrous neointimal hype 
becomes a major contributing factor to occlus 
larly in vein grafts". In the longer term progres 









atherosclerosis may also lead to bypass failure“. 
Pharmacological treatments used for the prevention of 

peripheral bypass failure have been reviewed 

vary from country to country. This sugge 





‘and shawn to 


S that the 










preference for one treatment over another is not baset 





objective scientific evidence and one reason for this: 





the relative paucity of published material. Perhaps als 
this reason, results of the use of oral antithrombori 
after coronary artery bypass grafting have been extrapo 
to use after peripheral bypass grafting. Although there are 
similarities in the two situations, the differences in si al 
techniques, haemodynamics, duration of blood exposure to 
graft surfaces and the use of prosthetic materials in 
peripheral grafts suggest that it would be unwise to draw 
firm conclusions about the value of adjuvant therapy in 
peripheral bypass from results of coronary arter 
studies’. 

The purpose of this review is to investigate the str 
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of the evidence for the use of various agents th 
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been tested as adjuvant therapy in infrainguinal bypass 
procedures. 


Method 


Published studies were identified from computer databases 
(Medline, Embase) and by manual searches. Keywords used 
in the searches were anticoagulant, antithrombotic, platelet 
inhibitor, controlled trial, femoral, peripheral, bypass, graft 
and patency. The names of agents tested were included as 
additional keywords when they were identified. 

All identified comparative clinical studies of adjuvant 
pharmacological therapy during or after infrainguinal 
bypass surgery are included, provided that technical or 
clinical success was reported. Studies reporting only 
surrogate endpoints, such as platelet uptake, were excluded, 
as were those with no comparator group. Features of the 
trial designs and methods were reviewed and the findings for 
each treatment were summarized based on the soundness of 
the experimental design. 


Review of study methods 


A total of 43 publications based on 33 distinct studies were 
identified dealing with the question of adjuvant therapy in 
infrainguinal bypass surgery (Table 1). The trials can be 
broadly divided into two types: (1) long-term antithrombo- 
tic treatment started before or after operation and 
continued until the end of the study follow-up and (2) 
perioperative or early postoperative treatment for a limited 
period aimed primarily at reducing early postoperative graft 
failure (up to the time of discharge). The first type includes 
all but two of the trials of antiplatelet agents such as aspirin, 
all of the trials of oral anticoagulants and one trial of low 
molecular weight heparin (LMWH). The second type 
includes the remaining trials of LMWH plus those of 
dextran 40 and the prostaglandins, which possess a number 
of properties suitable for the reduction of early graft failure. 


Table1 Treatments and number of comparative studies 
published 


No. of studies - No. of publications _ 





16 
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Characteristics of the individual trials have been summar- 
ized in Table 2. 


Patients and surgical procedures 


In general the majority of bypasses included in studies were 
classified as femoropopliteal, although the inclusion criteria 
were often less specific (Table 2). Only six studies investi- 
gated exclusively below-knee grafts, but two others 
restricted inclusion to ‘high-risk’ procedures according to 
specified criteria"! 

Bypass material was sometimes an additional criterion for 
entry into the study or the basis for separate analysis; vein 
grafts in 14 studies and prosthetic grafts in eight studies. 
Approximately half of the studies, however, contained a 
mixture of vein and prosthetic grafts with the results in most 
cases not being reported separately. The severity of 
ischaemic symptoms, although usually described, was 
seldom stated as a criterion for entry into the study. 


Study design and endpoints 


The study design was usually prospective (Table 2), but 
fewer than half of the studies involved a double-blind 
comparison. There was no evidence of an increasing trend 
towards the use of a double-blind design over time. 

Almost all of the studies reported graft patency (or 
occlusion) as an efficacy variable. This usually appeared to 
be primary graft patency, but was unambiguously described 
as such in only 11 of 33 studies. Immediate postoperative 
graft occlusions were sometimes considered to be surgical 
rather than treatment failures and were excluded from the 
analysis in ten studies or effectively excluded from the study 
by postoperative randomization of patients with patent 
grafts only. Assisted primary patency was the primary 
endpoint in one study” and secondary patency was also 
reported in seven studies. 

Although graft patency was the main study endpoint in 
most of the trials, the criteria for determining patency were 
not always clearly defined. Doppler ultrasound-derived 
pressures, pulses and clinical symptoms were most com- 
monly used during routine follow-up to determine graft 
patency. Angiography or duplex ultrasonography were 
additionally used in 18 of 33 studies in order to confirm a 
suspected occlusion of the graft. One trial reported the 
review of all records concerning graft patency by a blinded 
validation committee? and one trial reported that all 
endpoints recorded in the trial records were checked against 
the patients’ hospital records*’. In six trials no methods 
were described for the determination of patency. 

Limb survival rates (or amputations) were reported in 
nine studies and patient survival in 16. Since these patients 
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usually have widespread vascular disease, the incidence ofall 
major cardiovascular events is of interest and was also 
reported in five studies. The outcome in terms of clinical 
symptoms was given in only five studies. 


Duration of follow-up and sample size 


It is frequently a feature of the follow-up after arterial 
reconstructions that the period of observation is not 
uniform in all patients and results are reported as Kaplan- 
Meier plots or life-table analysis. The duration of follow-up 
was standardized for all patients in less than half of the 
studies. The follow-up durations often varied greatly within 
a study and the mean duration was sometimes less than half 
of the follow-up period reported. Eight studies were 
concerned only with short-term treatment and had 
follow-up ranging from 3 days to 3 months, but the majority 
of studies with a standard follow-up duration reported 
results at 12 months. 

The varied duration of follow-up within many studies 
often resulted in the sample size at the end of the follow-up 
period being much smaller than that at the start of the trial. 
The number of patients per treatment group initially 
included ranged from 14 to 286 with a median of 61. After 
withdrawals from the studies and exclusions from analysis, 
these numbers were usually somewhat smaller. The median 
group size in studies of prosthetic grafts was 34 patients, in 
studies of vein grafts 86 patients, and in studies in which all 
graft materials were analysed together, 70 patients. 
Discrepancies between the number of patients studied and 
the number of grafts studied made it clear that it is common 
practice to include patients receiving more than one graft 
twice in a study, either randomizing once and counting the 
two grafts independently or randomizing each graft 


separately. 


Statistical methods 


Analysis of an intent-to-treat (IT) population was 
reported as having been performed in only 12 studies. 
Reasons for exclusions from analysis given in 12 studies 
were varied. Typical of randomized drug trials in general 
were withdrawal of consent, use of disallowed medication 
and other medical interventions. Particular to trials invol- 
ving surgical procedures were patients receiving the wrong 
operation or no operation, additional secondary procedures 
and immediate graft occlusion. In the majority of reports 
(20 studies) no mention was made of exclusions from 
analysis. 

Statistical comparison of graft patency in the different 
treatment groups was either by x’ test on categorical data at 
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individual time-points (18 studies), log-rank product 
estimates based on life-table analysis of patency over tume 
(15 studies), Fisher’s exact test (two studies) or analysis of 
time to graft occlusion (i.e. duration of patency) by Mann- 
Whitney U test in one study. Some studies used more than 
one method; five studies did not report any statistical 
methods and two papers made no statistical comparisons. 


Review of treatments 


Aspirin 


The most studied agent for the maintenance of vascular 
patency in peripheral bypass grafts is aspirin. Sixteen 
publications were identified in which the results of 14 
studies of aspirin alone or aspirin in combination with 
dipyridamole were reported (Table 2). Seven of these studies 
included a placebo control group, three included a 
comparison with an anticoagulant-treated group and four 
with an untreated control group. Treatment allocation was 
randomized in all studies. The placebo-controlled studies 
will be considered in greatest depth. 

Four placebo-controlled studies with a mean treatment 
group size of 95 patients showed a statistically significant 
benefit of aspirin on graft failure and three with a mean 
treatment group size of 152 patients showed no significant 
difference. One feature which distinguishes the positive 
studies from the negative studies with aspirin is the duration 
of follow-up. Studies with positive results all contained the 
follow-up data only up to 12 months after surgery. Two of 
the three negative studies analysed 2-3-year follow-up data. 
The daily dose of aspirin, which varied from 300 to 
1500 mg, did not seem to influence the results, and time 
of starting treatment, before operation in five studies and 
after operation in two studies, also did not seem to be 
important. The use of dipyridamole together with aspirin 
had no consistent effect. 

Three placebo-controlled studies included only patients 
with prosthetic grafts. All showed a benefit of aspirin despite 
treatment group sizes of only 16-33 patients’?!*!® In 
contrast, the only study to include exclusively patients 
receiving vein grafts, although relatively large, failed to find 
a significant effect of treatment’. Both absolute and relative 
reductions in occlusion rates were greater in studies with 
prosthetic grafts (Table 3). This suggests that the benefit of 
the drug may be greater in preventing occlusion of 
prosthetic grafts, a conclusion supported by an open 
controlled study which found that overall significant 
differences were largely due to an effect ın the prosthetic 
grafts included?®, 

The lack of significant benefit in studies with longer 
follow-up could reflect a real loss of benefit over time, 
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Table2 Summary of principal data from comparative studies for each agent tested 
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Table2 Continued 





Year No. of patients’ =- Design 
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*Proportion of patients receiving trial drug. DB, double blind; O, open; C, controlled (untreated); PC, placebo controlled; AC. active 
centre; M(), multicentre (7 centres); R, randomized parallel group; H, historical controls; ASA, aspirin; DP, dipyridamole: LADWH, 


Bypass International Study; n.s., not significant 


perhaps owing to disease progression or poorer compliance 
with the treatment regimen in a longer study, or it may be a 
consequence of the life-table analysis of patients with 
different follow-up durations. The issue of compliance was 
highlighted by Franks ez a/.°° who showed that compliance 
with aspirin therapy was poor enough in one large study” to 
influence the statistical conclusions. In this case it could be 
concluded that the trial results accurately reflect the value of 
prescribing aspirin to a population, but do not reflect the 
value of the drug to an individual patient who diligently 
takes the treatment. 

The results of the controlled studies with aspirin with- 
stand scrutiny of the trial methodology in most respects. All 
were randomized and most were double blind. Follow-up 
was in most cases for at least 12 months. There was a 
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weight heparin; UFH, unfractionated heparin: IJ, any infrainguinal graft; FP, femoropopliteal grafts only: FT, femorotibial grafts: BK. 
only; V, vein grafts; PR, prosthetic grafts; F2, Fontaine stage H, F3/4, Fontaine stage HI/IV; HR, high-risk procedures; CV, cardiovascular. 





tendency for smaller studies and those with shorter foi 
up to be more positive for aspirin, but this mav have beer 
related to the predominance of prosthetic grafts in the 
smaller and shorter studies. The failure of the largest 
placebo-controlled study*” to show a significant difference 
may have been related to the factors already mentioned, but 
it is also notable that this was the only truly multicentre 
study among the placebo-controlled studies. The studies 
included mostly or sometimes exclusively femoropopliteal 
grafts and only one study’? reported results for below-knee 
grafts separately. These data were favourable, but not 
statistically significant. 





The cardiovascular mortality rate was significantly lower 
with aspirin treatment in one placebo-controlled study", 
but the overall mortality rate was not, Among the other 
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Table3 Change in incidence of occlusions according to bypass material in controlled studies of aspirin (means weighted according 


to sample size) 





double-blind studies, the number of deaths was too small 
owing to shorter follow-up or a smaller sample size to reach 
any firm conclusions about an effect on survival. 

In spite of the generally larger size of the negative studies, 
a meta-analysis including mostly the same placebo-con- 
trolled studies has shown that, in general, there is a 
significant benefit of aspirin on graft patency in peripheral 
arterial reconstructions’ ', although this meta-analysis also 
included a small number of patients undergoing thrombo- 
endarterectomy. Comparisons of aspirin with anticoagulant 
therapy after peripheral bypass surgery have been made in 
three studies, two of which found greater benefit with 
anticoagulants”? . All of these studies were randomized, 
but none was double blind. 


Ticlopidine 


Two controlled trials of the platelet inhibitor, ticlopidine, 
in peripheral bypass grafts have been reported (Table 2). The 
open, controlled trial”? showed treatment benefit only in a 
subgroup of patients with hyperlipidaemia and not overall 
or in a number of other subgroups analysed. The second 
trial published*® had a multicentre, double-blind, placebo- 
controlled design and showed a significant treatment 
benefit up to 2 years in terms of graft patency, whether 
analysed by life-table techniques or by ITT analysis of 
patients alive with primary or secondary graft patency. In 
the ITT analysis the primary patency was 66 per cent with 
ticlopidine compared with 51 per cent in the placebo group. 
This study concerned only patients with saphenous vein 
grafts (39 per cent of which were femorotibial grafts) and 
included objective confirmation of graft patency, providing 
strong evidence of the efficacy of ticlopidine in the 
maintenance of vein graft patency. No data on prosthetic 
grafts or comparisons with other agents are currently 
available. 


Other platelet inhibitors 
Studies of platelet inhibitors other than aspirin and 


ticlopidine for this indication included two controlled 


British Journal of Surgery 1999, 86, 981-991 


www.bjs.co.uk 


studies of sulphinpyrazone, and one of indobufen. 
Dipyridamole was included as an addition to aspirin in ten 
studies (included in a previous section) and also tested alone 
against aspirin and control groups in one study with a short 
follow-up''. This open study of a variety of arterial 
reconstructive procedures did not show a statistically 
significant reduction in graft occlusions with dipyridamole 
compared with an untreated control group (6 per cent with 
dipyridamole versus 14 per cent for controls). 

The two studies of sulphinpyrazone were both placebo 
controlled, double blind and randomized. They included 
232 patients in total and both reported follow-up of over 85 
per cent of the patients entered. There was no reduction in 
graft occlusion in either study. The larger of the two studies 
included aortoiliac as well as femoropopliteal procedures, 
but 137 of 164 cases followed up were femoropopliteal 
operations’. Both vein and prosthetic bypasses were 
included and stratification was employed at the time of 
randomization. The other study included only 6 per cent 
prosthetic grafts and reported a low failure rate (15 per cent) 
even in the placebo group™*. Despite the performance of 
controlled trials with sulphinpyrazone and dipyridamole, 
there is currently no firm evidence to support their use for 
this indication. The size of the trials, the small number of 
prosthetic grafts included and the small number of graft 
occlusions reported could, however, have resulted in a 
worthwhile clinical benefit being missed. 

Another platelet inhibitor, indobufen, was compared in 
one study with aspirin in a double-blind, multicentre study 
of 12 months’ therapy in 113 patients with PTFE grafts”. 
Indobufen was not shown to offer any advantage over 
aspirin (patency 60 per cent with indobufen versus 52 per 
cent with aspirin) and there are no reports of placebo- 
controlled studies with this agent. 


Oral anticoagulants 


Studies have been reported with various coumarin deriva- 
tives and warfarin as long-term prophylactic antithrombo- 
tic treatment after peripheral bypass surgery (Table 2). A 
total of five different studies appear to have been performed, 
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although the number of publications is larger owing to the 
addition of longer follow-up and patients to earlier reports 
of two studies. This was possible because none of the studies 
was double blind and placebo controlled. 

The two largest studies both had similar sample sizes and 
untreated control groups, but reported contradictory 
results after 5 years of follow-up. A Swedish study failed to 
find any significant differences in graft patency (46 per cent 
with coumarin versus 42 per cent for controls), limb salvage 
or patient survival”. A variety of reconstructions were 
studied including both vein and prosthetic bypasses. In 
contrast, Kretschmer et a/.**, including only femoropopli- 
teal vein grafts, reported a significant improvement in 
patient survival with coumarin, but did not appear to have 
shown a significant effect on graft patency after 5 years (82 
per cent with coumarin versus 71 per cent for controls). 
However, earlier and later analyses of what was probably 
largely the same group of patients with a shorter and longer 
follow-up did show a significant reduction in graft fail- 
ure*”*®, Anticoagulant treatment in the different studies 
wag instituted at varying times between 1 and 14 days after 
operation. 

The last and most recent study demonstrated a significant 
benefit of long-term warfarin when added to aspirin in the 
treatment of high-risk vein grafts, those with poor run-off, 
poor quality vein or revisional procedures (74 per cent with 
warfarin versus 51 per cent for controls). The benefit was 
evident in terms of both graft patency and limb salvage 
despite a small sample size of 64 grafts in 56 patients?®. 

The performance of double-blind, placebo-controlled 
studies with this class of compounds is clearly difficult 
because of the need to monitor the anticoagulant effect, but 
without such studies the evidence for using oral anti- 
coagulants for the maintenance of patency in routine vein 
bypass procedures seems insufficient. There is currently no 
evidence for their use in patients with prosthetic grafts. 


Low molecular weight heparin 


Three comparative trials of subcutaneously administered 
LMWHs have been reported in this indication. The two 
open, randomized, multicentre trials compared dalteparin 
sodium with aspirin and dipyridamole in 200 patients 
undergoing femoropopliteal bypass”? and enoxaparin with 
unfractionated heparin (UFH) in 201 patients undergoing 
mostly below-knee bypasses*’. The former study included 
mostly prosthetic grafts (74 per cent) and those with an 
above-knee distal anastomosis (69 per cent). There was a 
significant absolute difference in primary patency of 15 per 
cent in favour of LMWH at 12 months (aspirin rate 72 per 
cent), but further investigation of the different indications 
for surgery showed that the difference was large in patients 
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with severe ischaemic symptoms (36 per cent) and very small 
in those with claudication only (5 per cent). The difference 
in indications was independent of other factors which might 
have influenced outcome. The study with enoxapann, 
consisting of 90 per cent below-knee grafts and 68 per cent 
vein grafts, followed the patients for only 30 days, but 
showed an absolute difference of 13 per cent in the number ` 
of occlusions (patency with LMWH 89 per cent versus 76 
per cent with UFH). A second, smaller, comparative trial of 
enoxaparin used only historical controls and showed no 
difference in graft occlusions at 30 days, but the overall 
failure rate of 4 per cent was very low despite the majority of 
grafts being below-knee prosthetics*’. No double-blind 
trial with a LMWH has been reported. 


Dextrans 


Dextrans have been investigated as an intravenous infusion 
given peroperatively and for 3 days after surgery (Table 2). 
Graft patencies at 3 days”! and 1 week"! after surgery have 
been shown to be improved by dextran 40 in comparison to 
an untreated control group or in addition to standard 
peroperative treatment with heparin. The second of these 
two studies was a randomized, multicentre trial, but neither 
study was conducted in a double-blind fashion. The benefits 
found by Rutherford et al." were evident only in grafts to 
the tibial or peroneal vessels and were not seen in 
autogenous vein grafts. Over 200 patients were randomuzed 
into this study, but 26 per cent were excluded from the 
efficacy analysis. Only l-month follow-up was reported 
initially (patency 85 per cent with dextran verses 79 per cent 
for controls) and a later publication on the same patient 
population confirmed that no long-term effect on patency 
was noted’. A more recent single-centre study in reversed 
vein grafts found in an ITT analysis that there was no 
benefit at 30 days in terms of graft patency or in the number 
of patients alive with a patent bypass (90 per cent with 
dextran versus 91 per cent for controls)”. A non-rando- 
mized comparison of dextran with the combination of 
dextran and warfarin suggested that the combination gave 
better results on clinical endpoints?”. 

Two controlled studies suggest an effect of dextran 40 on 
short-term graft patency (up to 1 week after operation), but 
the largest study was negative in a more general population. 
Studies with a placebo control and longer, controlled 
follow-up are lacking, preventing any firm conclusion from 
being drawn. 


Prostaglandin E; 


In three publications on two studies, prostaglandin E, 
(PGE) was administered for 2-10days either intra- 
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arterially or intravenously (Table 2). Both studies in- 
cluded patients with below-knee grafts with distal 
anastomoses to both the popliteal and crural arteries. 
Significant benefit of PGE, on graft patency or limb 
salvage was reported in both papers in either the distal 
bypasses or the whole study group. However, neither 
trial was double blind and only one trial was 
randomized with a parallel control group. The other 
study employed historical controls**. Short-term bene- 
fits were shown in the open parallel-group controlled 
study with 10 per cent reduction in failure at 3 days 
and a reduction in forefoot and borderline amputations 
at discharge. Primary patency at discharge was 90 per 
cent with PGE, and 80 per cent in the control group. 
However, no follow-up after discharge from hospital 
was reported in these patients. A long-term follow-up 
in a double-blind, placebo-controlled study is still 
required to demonstrate any prolonged clinical benefit 
of early postoperative parenteral therapy with PGE). 


Tloprost 


The prostacyclin analogue, iloprost, used as a single 
peroperative injection at the end of the procedure, has been 
investigated in two small, randomized, double-blind, 
placebo-controlled studies***” (Table 2). Both studies 
showed clear beneficial short-term haemodynamic effects 
with increased graft blood flow and reduced distal vascular 
resistance, and one also showed a significant effect on graft 
patency at 12months*. An analysis of 73 patients*® 
included the data from these two studies and, employing 
Kaplan-Meier analysis of graft patency, showed a signifi- 
cant effect of peroperative iloprost on graft patency at 
l month (98 versus 83 per cent in controls), but not at 
12 months (67 versus 65 per cent). Amputations were not 
significantly reduced. These results were obtained in 
patients receiving # stu vein grafts to a tibial artery. 

A larger multicentre study has subsequently tested the 
general clinical usefulness of peroperative plus early post- 
operative iloprost in patients undergoing distal bypass 
surgery. A randomized, double-blind, placebo-controlled 
study of a 3-day treatment regimen in 517 patients failed to 
show a significant effect on graft patency or amputations at 
any time over a 12-month follow-up in the 424 patients 
receiving vein grafts ($2 per cent primary patency in both 
groups at 12 months), but showed improved early primary 
graft patency at the end of the treatment period in the 93 
patients receiving prosthetic grafts (95 per cent with 
iloprost versus 74 per cent with placebo), but this was not 
maintained at 12 months”. 

The contradictory results from the early studies and the 
later multicentre study may be due to differences in surgical 
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techniques and varied patient selection. The more uniform 
patient selection and surgical techniques in the smaller 
studies may indicate a benefit in certain patients receiving 
vein grafts with a high postoperative resistance in the distal 
vascular bed. However, any effect of short-term intravenous 
iloprost in the general distal bypass population seems to be 
limited with the possible exception of those receiving 
prosthetic grafts. A longer treatment duration with any 
prostaglandin remains to be tested in this indication. 


Discussion 


Certain design characteristics are clearly desirable in 
clinical trials of adjuvant therapy in bypass surgery. 
The presence of a placebo control group and the use 
of a double-blind randomized design are general 
requirements for proof of efficacy of a new treatment 
which are also applicable for this indication. Well 
defined patient groups, adequate sample size, relevant 
endpoints and ITT analysis are also important. As an 
alternative to a placebo control, a recognized active 
comparator could be used. Aspirin would seem to be 
the most acceptable here, particularly for prosthetic 
grafts. 

Blinding might seem less important with an objectively 
determined and verifiable endpoint such as graft patency. 
However, in addition to ensuring an unbiased assessment 
after operation, an important benefit of blinding 1s that it 
ensures the impartial allocation of patients to treatment 
groups. The use of randomization without blinding is nota 
guarantee of this. Almost half of the trials reviewed here did 
not have a double-blind design, most commonly trials of 
anticoagulants, dextran and PGE,. The lack of blinded 
studies of these agents seriously undermines any evidence in 
their favour. In the case of coumarins, the requirement to 
monitor prothrombin times regularly throughout the 
period of treatment makes blinding difficult, but not 
impossible, as demonstrated by the study of de Smit and 
van Urk” in which the roles of monitoring therapy and 
assessing outcome were separated. While intravenous 
administration makes use of a placebo treatment more 
difficult practically and ethically, similar problems with 
iloprost did not prevent the performance of double-blind 
trials. The double-blind design of many of the aspirin 
studies gives a greater degree of confidence in the results 
with this agent. 

Despite the greater failure rate of distal bypass grafts, 
there have been relatively few studies investigating the use 
of adjuvant therapy specifically in these difficult procedures. 
There are probably two reasons for this. First, distal 
bypasses are a relatively recent development and, second, 
multicentre trials would usually be required to enrol a 
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sufficient number of patients. Studies of more proximal 
procedures may also be relevant to choosing the appropriate 
pharmacotherapy for distal bypass, but trials with dextran, 
for example, show that certain agents may be indicated only 
for the more difficult distal bypasses. Different procedures 
should therefore be the subject of separate trials or a 
separate analysis specified 4 priori. The same is true of the 
different graft materials. Certain mechanisms of failure may 
differ in vein and prosthetic grafts**. Different treatments 
might, therefore, prove to be appropriate for different graft 
materials. Evidence for just such a situation was noted in the 
trials of aspirin. Analysing different materials together may, 
therefore, result in the loss of important information. 

The technical success of a bypass procedure is most 
clearly demonstrated by determining the patency of the 
graft. However, the clinical outcome is also important 
and it was notable that few studies reported the 
outcome in terms of symptoms of ischaemia or the 
patient’s quality of life. With the appropriate choice of 
operation, clinical improvement is usually associated 
with graft patency, but this is not always the case”. In 
addition, both limb salvage and patient survival are of 
interest; the latter is surprisingly often omitted from 
reports. 

Some of the studies had insufficient power to show 
any but the most remarkable effects on bypass patency. 
The average primary patency rate at 12 months in the 
control groups was of the order of 70 per cent with a 
20 per cent absolute improvement with treatment. Such 
a treatment effect would require over 90 patients per 
group to give a power of 90 per cent, but only one- 
third of the studies included this many patients. 

It could also be considered that a follow-up duration 
of at least 12 months is required to show a clinically 
worthwhile result of bypass surgery. This should be of 
interest even when the treatment is specifically aimed at 
reducing immediate graft failure. In this case it is 
important to know if the effect is only temporary or if 
the whole patency curve is shifted beneficially. The 
trials of dextrans and PGE, failed to address the long- 
term values of these treatments. 

The fate of all patients in a trial should ideally be 
determined for the whole follow-up period reported. 
However, it is common practice in bypass studies to analyse 
and publish results soon after the last patient has been 
enrolled, resulting in a widely varying follow-up duration 
with the later fate of many patients quite unknown. One 
consequence of this is that the sample size analysed at the 
end of the follow-up period is often substantially smaller 
than the number of patients entered into the trial. Despite 
the use of Kaplan-Meier estimates, such analysis may 
seriously underestimate the bypass failure rate, as patients 
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whose fate is known may not be representative of all those 
entered into a study of distal bypass procedures**. Some 
patients will unavoidably be lost owing to death or 
amputation with a patent graft; there is probably no perfect 
solution to this problem, but it might be of additional value 
to report the percentage of patients entered who are known 
to be alive with a viable limb and a patent graft at the end of 
follow-up. This would permit the performance of an 
analysis on an ITT population without the appreciable 
numbers of missing patients common to the life-table 
method. 

The importance of trial design in the assessment of 
adjuvant therapy for peripheral bypass procedures 
should not be underestimated. There is considerable 
scope for improvement and some of the deficiencies in 
the published studies outlined above have been 
addressed in the recommendations of a committee on 
reporting standards in vascular surgery”. 

It may not be coincidental that 73 per cent of the open or 
single-blind trials reviewed showed a significant effect of 
treatment on graft patency compared with only 43 per cent 
of the double-blind trials. Most trials were single centre and 
only four truly multicentre, double-blind, randomized trials 
have been published. Only one of these was positive. This 
may reflect a real difficulty in performing multicentre trials 
in surgical procedures. Technical factors can vary and are 
strong determinants of outcome, and policy on patent 
selection for surgery also varies between centres. These 
factors make it difficult to agree protocols for multicentre 
trials and may act as a disincentive to participation. 
However, differences in patient selection and procedures 
make it difficult to assess the relevance of the results from 
single-centre trials to other centres. 

Currently there are few trials that have demonstrated an 
effect of adjuvant pharmacotherapy on peripheral graft 
patency with an adequately powered, multicentre, rando- 
mized, double-blind, placebo-controlled design. The cur- 
rent widespread use of aspirin and coumarins to maintain 
the patency of infrainguinal bypass grafts regardless of graft 
material is not strongly supported by the published 
evidence. The efficacy of aspirin in vein grafts is unclear 
and the data on coumarins remain too limited for any 
worthwhile recommendations. Future studies should seek 
to clarify these questions, and to investigate further the use 
of LMWHs and ticlopidine, perhaps compared with 
aspirin. Apart from the effects of aspirin on graft patency, 
the reduction of cardiovascular events and mortality rate by 
aspirin”? justifies its widespread use and makes future 
placebo controlled trials of bypass surgery ethically difficult 
except in aspirin-intolerant patients. As an alternative to 
comparisons with aspirin, newer platelet inhibitors, such as 
clopidogrel or the oral platelet glycoprotein Ib/Ila 
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antagonists, might also be given concomitantly with aspirin, 
the different mechanisms of platelet inhibition promising a 
greater effect when used in combination. 
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Background: Surveys still show a wide variation in routine use of deep vein thrombosis (DVT) 
prophylaxis despite its established place in current patient management. This article reviews the 
mechanism of action, efficacy and complications of stockings in preventing DVT. 

Methods: Relevant publications indexed in Medline (1966-1998) and the Cochrane database were 
identified. Appropriate articles identified from the reference lists of the above searches were also 
selected and reviewed. 

Results and conolusion: Graduated compression stockings reduce the overall cross-sectional area of 
the limb, increase the linear velocity of venous flow, reduce venous wall distension and improve valvular 
function. Fifteen randomized controlled trials of graduated compression stockings alone were reviewed. 
Stockings reduced the relative risk of DVT by 64 per cent in general surgical patients and 57 per cent 
following total hip replacement. The effect of stockings was enhanced by combination with 
pharmacological agents such as heparin; the combination is recommended in patients at moderate or 
high risk of DVT. Knee-length stockings are as effective and should replace above-knee stockings. 


Complications are rare and avoidable. 
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Prevention of deep vein thrombosis (DVT) in hospitalized 
patients has received considerable attention because of the 
risk of potentially fatal pulmonary thromboembolism and 
the long-term morbidity associated with chronic venous 
valvular insufficiency. The result has been a continuing 
drop in the incidence and complications of DVT*”. 
Without prophylaxis, the risk of DVT ranges from 25 to 
30 per cent in general surgical patients to 70 per cent 
following some orthopaedic procedures®*®. Prophylaxis, 
often consisting of a combination of pharmacological and 
mechanical agents, reduces the risk of DVT by 60-80 per 
cent in general surgical and 50-64 per cent in orthopaedic 
patients!*13, 

Despite the established place of prophylaxis in current 
patient management, more episodes of venous thromboem- 
bolism are reported in clinical practice than would be 
expected. Surveys show a wide variation in routine use of 
DVT prophylaxis’*"'”. This variation may represent a lag 
between intended and actual implemented prophylaus. 
There appears to be a shortfall in awareness of the 
mechanism of action and efficacy, especially of mechanical 
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agents. Violation of established protocols, which may 
involve up to 30 per cent of patients, has also been 
reported”. 

Graduated compression stockings are the most widely 
used mechanical antithrombotic agents. They are of proven 
efficacy in general surgical patients'’. However, the case for 
stockings may not be as convincing in some other surgical 
specialties, especially orthopaedics, wkere patients are at 
much greater risk!**!. The value of stockings for obstetric, 
long-stay general medical and geriatric patients is also 
unclear. Evidence supporting current stocking pressure 
profiles, which have been in use for over 25 years, needs 
reappraisal especially in patient groups in which stockings 
are not proving as effective. Eviderce comparing the 
efficacy of thigh- versus knee-length stockings needs 
clarification. Although stockings are generally regarded as 
safe, complications occasionally occur. 

This review considers the current evidence on..the 
mechanism of action, design, efficacy and complications 
associated with graduated compression stockings in the 
prevention of venous thromboembolism. 
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Fig.1 Possible mechanism of action of graduated compression stocking in preventing deep vein thrombosis 


Methods 


Relevant publications indexed in Medline (1966-1998) 
were identified using the medical subject headings ‘stock- 
ings’, ‘clothing’, ‘bandages’, ‘thrombophlebitis’, ‘venous 
thrombosis’, ‘postoperative complications’ and ‘throm- 
bosis/prevention’. The Cochrane database was also 
searched and relevant studies identified. Further articles 
identified from the reference lists of the above searches were 
also selected and reviewed. Odds ratios of studies reviewed 
were combined using the Mantel-Haenszel x° procedure. 
Number needed to treat was calculated based on a 25 per 
centrisk of DVT in untreated general surgical patients anda 
40 per cent risk following total hip replacement. 


Mechanism 


The mechanism of action of compression stockings in 
preventing venous thrombosis remains unclear and is 
probably multifactorial (Fig. 1). Compression stockings 
achieve their effect by affecting the three classical aetiolo- 
gical factors described by Virchow (1856), namely stasis, 
endothelial damage and hypercoagulability. A decrease in 
the luminal diameter of the vein appears to play the key role. 
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Effect of external compression on venous function 


External compression reduces the overall cross-sectional 
area of the lower limb and increases the linear velocity of 
blood flow within the veins™™™. An ex 

15 mmHg results in a 20 per cent reduction in the venous 
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cross-sectional area and a significant increase in the vel 








of flow in both superficial and deep venous systems 
Increased velocity of flow reduces venous stasis and 
decreases the risk of thrombus formation by reducing 
venous wall distension, local contact time and the cancen- 
tration of coagulation reactants. Compressio 2 
also improve evacuation of incompetent and incompletels 
emptied valvular cusps”. Stasis within these cusps is 
associated with the initiation of venous thrombosis’”. 
Stockings have also been shown to enhance venous function 
by improving coaptation of valvular cusps, again reducing 
reflux-related stasis and the risk of thrombosis, especially in 
patients with valvular insufficiency’ |. 

Postoperative DVT is associated with intraoperative 
systemic venodilatation affecting both lower and upper 
limbs?™>?, Passive venodilatation stretches the endothelium 
beyond the support of the tunica media. The resulting 
intimal tears have been demonstrated on electron micro- 





n stockings 
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scopy in canine models. Intimal tears predispose to DVT by 
exposing thrombogenic subendothelial collagen, in the 
presence of venous stasis, to activated platelets, clotting 
factors and other thrombogenic products of tissue injury’? 
Venodilatation in excess of 20 per cent of resting diameter 
has been shown to be associated with an increased risk of 
DVT". Coleridge Smith et a/.** demonstrated a median 48 
(interquartile range 26-53) per cent reduction in the 
diameter of gastrocnemius veins during operation in 
patients wearing graduated compression stockings. Addi- 
tionally, in the same study, in contrast to the control group, 
no venous distension occurred during operation in patients 
wearing stockings. 

Elastic compression may achieve some of its effects by 
altering the balance of coagulation reactants in patients at 
risk of thrombosis. Elastic compression in the supine 
reverse Trendelenburg position has been shown to increase 
systemic plasma levels of tissue factor pathway inhibitor 
(TFPI)*°. TFPI is a recently described factor Xa-dependent 
inhibitor of the tissue factor (extrinsic) coagulation path- 
way. TFPI is endothelium derived, and increases with shear 
stress in the upright posture, after extensive exercise and 
following administration of both unfractionated heparin 
and low molecular weight heparins (LMWHsp™*, 
Increased TFPI in the upright tilt may be an endothelial 
response to venous stasis and luminal distension to prevent 
local thrombosis. Enhancing this TFPI effect by elastic 
compression may represent another mechanism of local and 
systemic venous thromboprophylaxis. 


Design of compression stockings 


Compression stockings may be designed to apply graduated 
or uniform compression. Graduated compression refers to 
the application of varying degrees of constant compression 
to different segments of the leg, with pressure being greatest 
at the ankle and gradually decreasing proximally. Uniform 
compression aims to deliver a similar degree of pressure to 
the whole leg. Graduated compression has been the 
favoured option since Sigel etal.” demonstrated small but 
consistent increases in velocity of flow in the common 
femoral vein compared with that obtained with uniform 
compression. This conclusion was based on the effect of a 
uniform compression of 11 mmHg in four subjects in a 
supine position at 15° foot-down tilt. The hydrostatic 
gradient introduced by this position (about 14 mmHg) is 
scarcely representative of the patient lying in hospital and is 
large enough to affect the validity of their results. While 
graduated compression is of proven efficacy in preventing 
DVT, evidence to support its superiority over uniform 
compression appears inconclusive and needs revalidation. 
Discrediting uniform compression on the basis of trials of 
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Tubigrip (Seton Health Group, Oldham, UK) is probably 
inappropriate, as the latter is unlikely to deliver uniform 
compression with increasing proximal lower limb circum- 
ference. Instead, a reverse compression gradient or tourni- 
quet effect is to be expected. 

The design of the majority of stockings in current use is 
based on a pressure profile of 18, 14, 8, 10, 8 mmHg from 
ankle to thigh as recommended by Sigel era/.” and 
Lawrence and Kakkar”, and confirmed by clinical trials in 
comparison to untreated controls****. Although 30 mmHg 
at the ankle had a greater effect on velocity of ow than 
18 mmHg, the latter was deemed safer, being less likely to 
compromise subcutaneous oxygenation™**°. Sparrow 
etal.’ showed that the efficiency of stockings correlated 
closely with changes in calf compression if ankle compres- 
sion was held constant; higher calf compression was more 
effective. Varying ankle compression and ankle—calf gra- 
dient were not as important. A profile of 16-8, 14-5 and 
6-4mmHg at the ankle, calf and thigh respectively proved 
most effective. Although the 18 to 8 mmHg pressure profile 
is effective, it may not necessarily represent the best profile 
or be ideal in all clinical situations in which stockings are 
needed for DVT prophylaxis. Further studies are needed to 
determine the optimal profile in different clinical situations. 
These studies would require a large number of subjects, a 
wide variety of pressure profiles and postures, and should be 
based on the effect of stockings on both venodilatation and 
velocity of venous outflow. 


Efficacy 


Results of initial trials on the value of compression for 
venous thromboprophylaxis were equivocal. Wilkins et a/.** 
reported, in a post-mortem study, one non-fatal pulmonary 
embolism (PE) in 100 deaths in 2346 patients with stockings 
compared with six PEs (two fatal) in 89 deaths in 2395 
untreated non-randomized controls. Makin*’ reported a 
reduced incidence of clinically diagnosed DVT with 
Tubigrip. Rosengarten et a/.*° and Browse et al.’ were 
unable to demonstrate any difference between stockings 
and control using the fibrinogen uptake test. These 
discrepancies probably resulted from the use of Tubigrip 
for compression, which exerts non-uniform and potentially 
reverse gradient compression. In addition, the studies used 
clinical diagnosis, which is undoubtedly unreliable in 
predicting the incidence of DVT and PE. Subsequent 
studies using better stocking design and more reliable 
diagnostic tools provide a clearer picture. 


General surgery 


The majority of studies of stockings for the prevention of 
venous thrombosis have been on general surgical patients. 


© 1999 Blackwell Science Ltd 


©. Agu, G. Hamilton and D. Baker 


* Graduated compression stockings in the prevention of venous thromboembolism 965 


Table 1 Results of randomized controlled trials of graduated compression stockings in preventing deep vein thrombosis 


a 8 of 70.(11) 


-4 of 98 (4) 


45 of 97 (15) 


-O of 80 (0) 

- 2 of 86 (2) 
1 of 54 (2) 

7 of 54 (13) 

1 of 78 (4) 

_ 2 of 83 (2) 
5 of 748 (7) 
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2of54{4) 
6 of 54 (11) 
7 of 78 (9) 
12 of 83 (14) 


444 of 757 (19) | 





Values in parentheses are “percentages or #95 per cent confidence intervals. {Based on PEER (patient expected event rate) <0 


uptake test; venography, contrast venography 
£ ) graphy 


Table 1 shows the results of randomized controlled trials 
comparing the incidence of DVT in general surgical 
patients. The overall incidence of DVT was 51 (7 per cent) 
of 748 in the treatment group compared with 144 (19 per 
cent) of 757 in the control group. The summary odds ratio 
was 0-31, which translated to a relative risk reduction of 64 
(95 per cent confidence interval 53-73) per cent in patients 
wearing stockings. Treating eight general surgical patients 
with graduated compression stockings prevented the 
occurrence of one DVT. Wells etal. reported a 68 per 
cent relative risk reduction of DVT in general surgical 
patients using stockings. In practice, stockings are often 
combined with pharmacological agents, especially low- 
dose heparin or LMWH. This combination leads to 
improved results (see later). 

Direct evidence of the value of graduated compression 
stockings in preventing fatal PE is inconclusive. Numbers 
limit most trials, as a large sample size would be required to 
show a significant reduction because of the low incidence of 
PE, particularly as the widespread use of heparin has 
substantially reduced the risk of DVT and PE. The effect of 
stockings in preventing the long-term post-thrombotic 
sequelae of DVT is easier to demonstrate. Some 60 per cent 
of patients treated for DVT will have residual venous 
valvular insufficiency® with symptoms ranging from leg 
swelling and discomfort to venous ulcers. Graduated 
compression stockings have been shown to prevent primary 
and recurrent DVT, and decrease the risk and severity of the 
post-thrombotic syndrome®''t, A recent randomized 
clinical trial of the effect of compression stockings in 194 
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patients following symptomatic proximal vein throm! 
reported mild to moderate post-thrombone synd 
patients (20 per cent) wearing ena compare 
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post-thrombotic syndrome compared with 23 & 


patients (23 per cent) (P< 0-001)" 





Orthopaedic surgery 





The majority of studies in orthopaedics have inclu 
patients undergoing elective total hip replacement. El 
patients with a fractured hip may constitute a more n 
study population as they are often dehydrated, 
and have a much greater risk of venous thromboembo- 
. Orthopaedic surgeons in the UK are m i 
use routine prophylaxis in patients undergoing ele p 
replacement than surgery for hip fracture despite a fiv efold 
increased risk of fatal PE in the latter group™, The 
incidence of DVT exceeds 50 per cent in untreated « let 
(Table 2), however, thromboprophylaxis appears to be less 
aleran in orthopaedic than in other forms of surgery ™ 
Although the majority of orthopaedic surgeons use 
pharmacological prophylaxis, the risk of bleeding leading to 
wound haematoma, infection and implant failure is 
perceived as unacceptable by a minority” 
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Table 2 Randomized controlled trials of graduated compression stockings for deep vein thrombosis prophylaxis following total hip 


replacement 














‘Reference. Year- Diagnostic test Stockings 

Ishak and Morley® 1981 Venography 7 of 35 (20) 22 of 41 (54) 
Fredin etal” 1989. Venography 13 of 44 (30) 21 of 46 (46) © 
“Kalodiki etal -Venography 12 of 38 (32) 13 of 14 (93) 
Bames etal? Doppler < 0of8 (0) 5 of 10 (50 
Total 32 of 125 (26) 61 of 111 (65) 


i Incidence of deep vein throm sis 


Control 





Values in parentheses are “percentages or t95 per cent confidence intervals. {Based on PEER (patient expected event rate) =0-4. Venography, contrast 


venography; Doppler, Doppler ultrasonography 


stockings compared with controls (Table 2). Treating only 
four patients with stockings prevented the occurrence of 
one DVT following total hip replacement. A recent meta- 
analysis of methods of prophylaxis following total hip 
replacement suggested that, while all recommended meth- 
ods except aspirin decreased the risk, LMWH and stockings 
had the greatest relative value in preventing venous 
thromboembolism’. Although LMWH proved more 
effective, it was associated with a risk of bleeding and 
heparin-induced thrombocytopenia*'”**°. Reporting a 
placebo-controlled, randomized clinical trial on 78 patients 
undergoing total hip replacement, Kalodiki et a/.°° demon- 
strated that the combination of LMWH (enoxaparin 40 mg 
daily) and stockings was more effective in preventing DVT 
than LMWH alone, and that stockings alone were better 
than nothing (13, 28 and 57 per cent incidence of proximal 
DVT in LMWH and stocking group, LMWH alone and 
untreated control groups respectively). The combination of 
LMWH and stockings is recommended in patients under- 
going hip replacement. 

Venous thromboembolism following total knee replace- 
ment is especially resistant to prophylaxis}, This may 
be due to intraoperative positioning for optimal access, 
direct vascular injury from intraoperative limb manipula- 
tion and the thigh tourniquet which is inflated to 450- 
500 mmHg to achieve a bloodless field™’**. Use of a thigh 
tourniquet impairs venous drainage, damages the endothe- 
lium, confines coagulation reactants from surgical trauma 
below the tourniquet and may increase the risk of venous 
thrombosis and large emboli*’**. Hui eta/.!” reported a 
significant reduction in proximal and calf venous throm- 
bosis after total knee replacement when patients wore 
below-knee stockings compared with that in controls (32 
versus 66 per cent). Above-knee stockings were less effective. 

The risk of late-onset venous thrombosis persists for at 
least Sweeks after joint replacement™”’. Patients may 
therefore benefit from continued use of stockings after 
discharge from hospital. The value of graduated compres- 
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sion stockings in patients with a fractured hip is still under 
evaluation. 


Gynaecology, obstetrics and urology 


The overall risk of DVT ranges between 4 and 45 per centin 
gynaecological and 8-80 per cent in urological patients”’, 
the highest risk being after operations for malignancy”. 
The risk in pregnancy is five times higher than that in non- 
pregnant age-matched patients. A randomized controlled 
trial of the value of stockings in 196 patients undergoing 
major gynaecological surgery showed a significant reduc- 
tion in venous thrombosis (zero in treated versus 4 per cent 
in controls; P< 0-05)°”. In addition, by preventing venous 
pooling, stockings may also reduce catecholamine release 
with beneficial effects for the circulation in pregnancy? ®*, 
Clinical data on the effect of stockings in preventing DVT 
in pregnancy are, however, insufficient. 

There are no prospective randomized controlled studies 
of the effect of stockings in urological patients. Hansberry 
etal.’ compared use of compression stockings with 
pneumatic compression alone or heparin—dihydroergota- 
mine alone in 74 patients undergoing neoplastic urological 
procedures using indium-labelled platelet scans. There was 
no significant difference in the incidence of DVT in the 
three groups. 


Neurology and neurosurgery 


Thromboembolism is a major concern in neurological and 
neurosurgical patients, especially those with spinal cord 
injury, brain tumour, head injury, stroke and patients 
undergoing surgery. The risk of DVT in. general neuro- 
surgical patients ranges between 19 and 50 per cent”®. The 
main advantage of mechanical methods of thrombopro- 
phylaxis in these patients is the avoidance of the small but 
catastrophic risk of intracranial or spinal bleeding compli- 
cations associated with pharmacological agents”. External 
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pneumatic compression is effective in these patients?” S”, 
although its use may be limited by patient compliance. The 
ease of application and management of stockings may be an 
advantage. In a recent randomized controlled trial compar- 
ing stockings alone versus stockings combined with inter- 
mittent pneumatic compression, the DVT rate was 9 per 
cent for stockings only and 9 per cent for stockings and 
pneumatic compression, compared with 20 per cent in 
untreated controls”. Stockings alone appeared sufficient. 
Another multicentre trial showed that LMWH reduced the 
rate of DVT from 21 per cent with stockings alone, to 14 per 
cent with stockings and nadroparin (relative risk reduction 
34 per cent; P=0-018)!°. 

Stockings may suffice as the sole agent, especially where 
pharmacological agent are contraindicated. Graduated 
compression stockings combined with LMWH or low-dose 
heparin should provide adequate DVT prophylaxis in 
neurological and neurosurgical patients. 


Medical 


In a study of autopsy-proven PE in 2388 hospital deaths, 
Sandler and Martin'”! showed that only 24 per cent of the 
239 patients who died from PE had undergone recent 
surgery. Although the emphasis in the literature is on 
surgical patients, DVT is also important in medical 
patients'”*"!"*. The efficacy of pharmacological agents, 
especially heparin, in preventing DVT in patients with 
heart failure, myocardial infarction and chest infections has 
been demonstrated by clinical trials'!°°'°°. In contrast, 
clinical evidence of the value of mechanical prophylaxis in 
medical patients is limited. A recent prospective rando- 
mized trial of graduated compression stockings in 80 
patients aged 70years and above with acute myocardial 
infarction, using the fibrinogen uptake test, showed DVT in 


eight control legs compared with pone in | 
a 07 r : * x 5 
stockings'”’. With the exception of this trial and data on 








stockings in DVT prophylaxis in medical pati ‘This is 


particularly important when hospitalization is pro! 
patients aged over 40 years and in the presence of 1 
conditions known to predispose to DVT. 





Recurrent deep vein thrombosis 


Previous DVT is a major predisposing factor to DWT 
recurrence’, Belcaro eral“ studied the efficacy of 
graduated compression stockings in preventing recurrent 
DVT in 224 patients following an episode of DVT. Three 
years later the recurrence rate was 46 per cent in untreated 
controls compared with 9, 5 and 2 per cent in patients usi 





stockings, ibuprofen or stockings and ibuprofen respec- 
tively. 


Comparison with other prophylactic agents 





Graduated compression stockings reduce the risk o 
by 64 per cent in general surgical patients. Tabie 3 and 4 
show the results of trials that compare the ef 
alone or combined with other prophylactic modalities. 
Graduated compression stockings combined with low-dose 
heparin performed better than stockings or hey 
(Table 3). LMWH combined with stockings was b 
stockings alone (Table 4). Compression stock 
pneumatic compression were equally effect 
Stockings are, however, easier to manage. luther s 
or pneumatic compression may be used during « 
and postoperative mechanical prophylaxis can be o 
with stockings alone. In hip replacement, a meta-a 
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Table 3 Venous thromboprophylaxis using graduated compression stockings with and without low-dose heparin 





Values in parentheses are percentages. LDH, low-dose heparin; FUT, fibrinogen 


thrombosis 
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4 of 45 (9) 
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Table 4 Venous thromboprophylaxis using graduated compression stockings with and without low molecular weight heparin 








Neurosurgery 
Knee surgery 








- Venography - 

. Venography 
Venography 
Venogtaphy 


Values in parentheses are percentages. LMWH, low molecular weight heparin 


Table 5 Venous thromboprophylaxis using graduated compression stockings and pneumatic compression 







Tupe et al? — 
< Goldhaber et al "° 


Values in parentheses are percentages. *'' In-labelled platelet scan. IPG, 


based on 56 trials showed an unadjusted pooled risk of 21 
per cent for use of stockings compared with 16 per cent for 
LMWH and 24 per cent for low-dose heparin”. Only 
LMWH and stockings were shown to reduce the risk of PE 
in the analysis. Although this agrees with the report by 
Wilkins etal. on the value of stockings in preventing PE, the 
few trials evaluating this suggestion are limited by small 
numbers. 

Graduated compression stockings alone are effective for 
the prevention of DVT. Their effect is, however, enhanced 
by pharmacological agents such as low-dose heparin and 
LMWH. Stockings alone could provide adequate prophy- 
laxis for patients at low risk of DVT. Patients at moderate or 
high risk should be managed with stockings combined with 
LMWH or low-dose heparin! T”, 


Thigh-length versus knee-length stockings 


‘The majority of studies on prevention of venous thrombosis 
have been on thigh- or full-length stockings. Thigh- or full- 
length stockings are more expensive, more difficult to put 
on and less tolerated than knee-length stockings! =", 
Lawrence and Kakkar” found no increase in deep venous 
flow velocity when whole limb compression (18-8 mmHg) 
was applied compared with below-knee compression (18- 
14mmHg). Porteous etal. compared thigh- and knee- 
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impedance plethysmography; FUT, fibrinogen 17“ uptake test 


length stockings in a randomized trial using the fibrinogen 
uptake test and found no significant difference in their 
ability to prevent DVT. Sparrow eral.*’ observed that the 
portion of the stocking above the tibial plateau was 
relatively ineffective in decreasing venous pooling, but 
appeared to compromise the value of the stocking at lower 
levels. This prompted concern that the thigh- or full-length 
stockings may actually be inferior to knee-length stockings. 
The above-knee segment of a thigh stocking often rolls 
down, either hanging loosely around the knee or exerting a 
garter-like tourniquet effect'”!"'**, thus compromising the 
effect of the stocking and potentially increasing the risk of 
thrombosis. A recent survey of patient compliance showed a 
significantly higher number of improperly applied thigh- 
length than knee-length stockings''’. Knee-length stock- 
ings should replace thigh-length stockings, being equally 
effective, cheaper, more likely to fit correctly and better 
tolerated by patients. 


Customized stockings 


Customized stockings, tailored to the patient’s leg dimen- 
sions, are usually made from high-modulus yarn with 
substantial variations in the pressure profile with changing 
limb circumference. Johnson etal. ?* compared these with 
commercially available non-custom low-modulus circular 
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knit stockings, but found no advantage. Non-customized 
stockings actually appeared superior in that their low 
modulus allowed for flexibility in the calf diameter within 
the target pressure profile. While commercial non-custo- 
mized stockings may be preferable to tailored stockings, 
studies suggest that they do not always conform to the 
pressures specified by their manufacturers ?® 6, 

‘There may be a case for customized stockings in patients 
with pronounced calf-ankle disproportion, as in severe 


lipodermatosclerosis'”'. 


indications 


Patients at risk of DVT may be classified into low-, 
moderate- and high-risk groups based on the aggregate of 
predisposing factors'*. Graduated compression stockings 
may be used as sole prophylactic agent in patients at low risk 
of DVT. Stockings may also be used alone in situations 
where pharmacological prophylaxis is contraindicated and 
for long-term prevention of recurrence following 3- 
6months of anticoagulation for a single episode of 
DVT®. Patients at moderate or high risk should be 
managed with stockings in combination with LMWH or 
low-dose heparin. Stockings should be applied at least 2 h 
before operation, and continued during and after surgery 
until the patient is fully mobile. Stockings are particularly 
beneficial in the bedridden'?’. The practice of sitting 
patients out of bed early after operation can be hazardous. 
Sitting with the knees flexed to 90° or more for a patient 
with thigh-length stockings causes a marked increase in 
popliteal-stocking interface pressure. This compromises 
the effect of the stockings and may jeopardize thrombo- 
prophylaxis’?”. The risk of venous thromboembolism 
subsists after discharge from hospital®”!?®!?°_ Stockings 
may potentially be valuable in reducing this risk. With the 
increasing trend towards early discharge from hospital, a 
properly conducted randomized controlled trial of the value 
of graduated compression stockings following discharge 1s 
necessary. 


Complications 


Although graduated compression stockings are relatively 
safe, they are not without risk. The main concern is 
impairment of subcutaneous tissue oxygenation, especially 
in patients with existing peripheral vascular compromise. A 
stocking pressure of 10 mmHg produces a 10 per cent 
reduction in cutaneous blood flow, 30 mmHg a 25 per cent 
drop and 60 mmHg an 84 per cent drop’*®. An estimate of 
the hazards of compression treatment of the leg by 154 
Scottish surgeons showed that at some stage up to one-third 
had recognized a patient with damage to the leg as a result of 
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compression therapy'?’. Compression stockings for DVT 
prophylaxis were associated with 38 of the 147 cases 
reported. Patients with peripheral arterial disease and 
diabetics with neuropathy are particularly at risk, and cases 
resulting in necrosis and amputation have been re- 
ported’’?"'33_ Arterial occlusion, thrombosis and gangrene 
over the anterior aspect of the ankle secondary to the 
tourniquet effect of multiple layers of rolled down stocking 
have also been reported'**!**, It is therefore essential that 
significant arterial compromise and peripheral neuropathy 
are excluded before applying stockings. Manufacturers 
advise against the use of stockings in patients with an 
ankle: brachial pressure index less than 0-7. Stockings 
should also be sized and fitted correctly. Leg measurements 
should be reviewed regularly especially in swollen or 
swelling legs, as changes in leg girth significantly change 
the amount of pressure exerted rendering the stocking 
ineffective or threatening tissue oxygenation. An increase in 
leg circumference of 5cm can double the amount of 
pressure being applied by a stocking’*’. 


Conclusions 


Graduated compression stockings provide an effective, safe, 
cheap and convenient means of preventing DVT. Stockings 
increase the linear velocity of venous outflow, prevent stasis 
and venous distension, and enhance emptying of valvular 
cusps. Properly used, stockings can reduce the risk of DVT 
in hospitalized patients by 55-70 per cent. Evidence on the 
value of graduated compression stockings in preventing 
fatal PE is limited and inconclusive. In combination with 
LMWH or low-dose heparin, stockings provide adequate 
prophylaxis for the majority of patients at risk. Knee-length 
stockings are preferable, being effective and potentially 
superior to thigh- or full-length stockings. Knee-length 
stockings are cheaper and better tolerated, and should 
replace thigh- and full-length stockings for DVT prophy- 
laxis. Continued use of stockings to prevent late venous 
thrombosis following discharge from hospital may be 
beneficial in patients with poor mobility. The role of 
stockings in preventing DVT recurrence is noteworthy. 
Attention to the vascular and neurological status of the leg, 
proper sizing and regular review of the legs should limit 
the rare occurrence of ischaemic complications with 
stockings. 
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Background: Blood clearance of indocyanine green (ICG) is an objective test of liver function. Hepatic 
ICG clearance can now be measured directly using near infrared spectroscopy (NIRS). The aim of this 
study was to evaluate measurement of hepatic ICG clearance by NIRS in an animal model of acute 
hepatic dysfunction. 

Methods: New Zealand white rabbits (#7 =36) underwent laparotomy for liver exposure. Hepatic blood 
flow and microcirculation were measured along with hepatic ICG concentration by NIRS. Hepatic ICG 
clearance was measured in groups of six animals after reduction of the hepatic blood flow by hepatic 
artery occlusion and portal vein partial occlusion, lobar ischaemia and reperfusion (I/R), colchicine 
administration and bile duct ligation. Hepatic ICG uptake and excretion rates were calculated by a non- 
linear least square curve fitting method from the ICG concentration—-time curve. 

Results: There was a significant positive correlation between hepatic ICG rate of uptake and both 
hepatic blood flow and microcirculation (r=0-79, P=0-0001; r=0-59, P=0-005 respectively). VR 
resulted in a significant reduction of both the rates of ICG uptake (mean(s.d.) 0-85(0-59) min”; 
P=0.0002 versus control) and ICG excretion (0-020(0-006) min”; P= 0-02 versus control). Colchicine 
decreased the rate of hepatic ICG excretion (0-030(0-010) min™; P= 0-02 versus control) as did bile duct 
ligation (0-002(0-001) min“; P = 0.01 versus control). 

Conclusion: Measurement of hepatic ICG clearance by NIRS is a promising technique for assessing 
hepatic parenchymal dysfunction and may have application in liver surgery and transplantation. 
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Introduction 


Indocyanine green (ICG) is a synthetic dye that has been 
used for many years to measure hepatic blood flow and as a 
test of liver function”. In liver transplantation ICG 
clearance has been used for evaluation of the donor graft* 
as well as for postoperative assessment of liver graft 
function’. 

Conventionally, ICG handling by the liver is predicted 
from its blood clearance curve”. However, Ott et ai.° have 
suggested that the ICG plasma clearance curve contains no 
information about liver—bile interaction. Direct measure- 
ment of hepatic ICG concentration could provide an 
accurate way to study ICG kinetics in the liver including 
its uptake and excretion. 
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Near infrared spectroscopy (NIRS) is a light-based non- 
invasive technique originally developed for monitoring 
tissue oxygenation. It has been used for measurement of 
cerebral tissue oxygenation’ and more recently for hepatic 
tissue oxygenation®”. 

ICG has a characteristic absorption peak in the near 
infrared light region allowing its direct measurement in the 
tissue. The application of NIRS for measurement of hepatic 
ICG concentration was first reported by Shinohara et a/.'° 
in 1996, who studied the handling of ICG by the rabbit liver. 
They demonstrated that NIRS was sufficiently sensitive to 
measure the effect of competitive inhibitors of ICG 
handling and the alterations to ICG clearance in ischaemia 
and reperfusion (I/R) injury. 

The aim of this study was to extend the preliminary 
studies of Shinohara et ai.'° to other causes of acute hepatic 
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dysfunction that could be evaluated by measuring ICG 
clearance by NIRS, and to correlate these data with hepatic 
blood flow and parenchymal perfusion. 


Materials and methods 
Animal preparation and surgical procedure 


The study was conducted under a licence granted by the 
Home Office in accordance with the Animals (Scientific 
Procedures) Act, 1986. New Zealand white rabbits 
(mean(s.d.) 2-9(0-3) kg, m= 36) were used. Anaesthesia was 
induced using Hypnorm (Janssen-Cilag, High Wycombe, 
UK) (fentanyl—fluanisone) 0-5 mi kg and intramuscular 
diazepam 2-5 mgkg™', and maintained by Kalothane (May 
and Baher, Dagenham, UK) via a standard anaesthetic 
circuit. Body temperature was maintained by a warming 
blanket at 37~38-5°C (Homeothermic blanket control unit; 
Harvard, Massachusetts, USA). The arterial oxygen satura- 
tion and heart rate were monitored continuously by pulse 
oximetery (Ohmeda Biox 3740-pulse oximeter; Ohmeda, 
Louisville, Colorado, USA). Catheters were inserted into 
the right femoral artery and vein for mean arterial blood 
pressure monitoring and fluid administration. Normal 
saline solution was given intravenously during the experi- 
ment at a rate of 10mlkg™h"’ to compensate for intra- 
operative fluid loss. For measurement of hepatic ICG 
clearance, a bolus of ICG (Cardiogreen, 90 per cent dye 
content; Sigma Chemical Company, Poole, UK) 0-5 mg 
kg! was given. ICG was dissolved in sterile water (1 mg 
ml“) and given via the marginal ear vein over 20s. 
Laparotomy was performed through a midline incision. 
The ligamentous attachments from the liver to the 
diaphragm were divided and the liver was exposed. The 
hepatic artery and portal vein were dissected and exposed 
for the application of the flowmeter probes. For continuous 
measurement of total hepatic blood flow, an ultrasonic 
flowmeter system (HT207; Transonic Medical System, 
Ithaca, New York, USA) was used with perivascular flow 
probes of 1 and 4mm in diameter for the hepatic artery and 
portal vein respectively’. Flow in the hepatic microcircula- 
tion was measured by a surface laser Doppler flowmeter 
(DRT4; Moor Instruments, Axminster, UK) in flux units'?. 


Near infrared spectroscopy 


NIRS depends on the light absorption properties of key 
biochemical components in the tissues and can be used to 
measure concentration changes of oxyhaemoglobin (HbO?2) 
and deoxybaemoglobin (Hb) as well as synthetic dyes, such 
as ICG. The change in the concentration of these 
chromophores can be quantified using a modified Beer 
Lambert law ?!4, 
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The NIRS instrument (NIRO-500; Hamamatsu Photo- 
nics, Hamamatsu, Japan) used in this study produced light 
at four wavelengths which was transmitted in sequential 
pulses via a bundle of optical fibres (probes) to the liver. 
Photons emerging from the liver were collected by the 
second bundle of optical fibres and detected by a photo- 
multiplier tube. The difference between transmitted and 
received light intensity at each wavelength was used to 
determine the optical density changes at each wavelength. A 
modified computer program was used to measure con- 
tinuously the changes in hepatic HbO2, Hb and ICG 
concentrations based on the absorption coefficients of these 
chromophores’. For continuous monitoring of hepatic 
tissue oxygenation and ICG concentration NIRS probes 
were positioned flat on the liver surface with a 20-mm 
separation. 


Analysis of hepatic indocyanine green concentration 
curve 

Continuous measurement of hepatic ICG by NIRS 
produces a concentration-time curve. This curve was 
analysed to produce two exponential rate constants, 
representing hepatic ICG uptake from the plasma to the 
hepatocytes (a) and hepatic ICG excretion from the liver by 
cytoplasmic transport and biliary excretion ($). These rate 
constants were calculated by fitting the ICG concentration- 
time curve to a two-compartment mathematical model as 
defined by the sum of two exponential equations, as 
reported previously by Shinohara et ai.’°: 


ICG(@)=—A X exp(-a X )+B X expC B X t), 


where ICG(f) is the hepatic concentration of ICG at any 
time (¢), and a and B (per minute) are the rate constants for 
hepatic ICG uptake and excretion respectively. A and B are 
zero time intercepts, both theoretically equal to the initial 
hepatic concentration. The assumption is that « > B and 
A œB. The ICG concentration-time curves were fitted by a 
non-linear least square regression model and the goodness 
of fit was evaluated by the R? value. 


Experimental groups 

There were six experimental groups (n=6 per group). 
(1) Hepatic ICG clearance was measured without reduction 
of hepatic blood flow or induction of hepatic damage 
(control group). (2) Hepatic blood flow was reduced by 
hepatic artery occlusion 30 min before measuring hepatic 
ICG clearance. (3) Hepatic blood flow was reduced by 
partial ($0 per cent) occlusion of the portal vein 30 min 
before measuring hepatic ICG clearance. (4) Lobar I/R was 


© 1999 Blackwell Science Lid 


A. El-Desoky, A. M. Seifalian, M. Cope, D. T. Delpy and B. R. Davidson * Evaluation of liver dysfunction by direct indocyanine clearance 1007 


Hepatic ICG concentration 
(arbitrary units) 

















0 500 1000 1500 2000 
Time (s) 
a Control group (R? = 0-98) 
= 400 
ke 
g 
ES 300 
8 
5 = 
öc 
© E 200 
O68 
2s 
& 100 
o 
I 
0 500 1000 1500 2000 
Time (s) 
c Portal vein partial occlusion (R? = 0-96) 
é 400 
Ss 
g 
ZS 300 
g z 
5 = 
OS 
o E 200 
2 
28 
& 100 
cy 
T 
0 500 1000 1500 2000 
Time (s) 
e Colchinine treatment (R° = 0-96) 


Hepatic ICG concentration 
{arbitrary units) 











1500 








0 500 1000 2000 
Time (s} 
b Hepatic artery occlusion (R° = 0-97) 
400 
c 
S 
g 
ES 300 
oc 
5 3 
of 
© £ 200 
OS 
Qe 
& 100 
KJ 
T 
0 506 1000 1500 2000 
Time {s} 


Lobar ischaemia and reperfusion (R? = 0-98) 


400 


Hepatic ICG concentration 
{arbitrary units) 





0 500 1000 1500 2000 
Time (s) 
f Bile duct ligation (R° = 0-98) 


Fig.1 Typical examples of indocyanine green (ICG) concentration-time curves and their fitted curves. 


achieved by clamping the vascular pedicles of the median 
and left lateral lobes of the liver using a microvascular clip 
for 60 min followed by reperfusion for 60 min; this is an 
established model of hepatic I/R'*. Hepatic ICG clearance 
was measured at the end of the reperfusion period. 
(5) Impairment of ICG excretion was achieved using 
colchicine, a potent microtubule toxin previously shown 


© 1999 Blackwell Science Led 


to reduce ICG excretion from the liver'®. Colchicine 
2mgkg™ (95 per cent; Sigma Chemical Company) was 
dissolved in 2 ml saline before direct injection into the 
portal vein using a 27-G needle. Hepatic ICG clearance was 
measured 2 h after colchicine administration. (6) The bile 
duct was ligated for 60 min before measuring hepatic ICG 
clearance. 
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Values are mean(s.d.) of six animals in each group. Values are I-min means before occlusion (baseline) and at the end of the occlusion period. HbO, 


oxyhaemoglobin;, Hb, deoxyhaemoglobin. *P< 0-01, #P< 0-001 versus baseline (Student's f test) 


Table2 Hepatic indocyanine green uptake and excretion rates 





Values aremean(s.d.) of six animals in each group. œ, Hepatic indocyanine 


green (ICG) uptake rate; B, hepatic ICG excretion rate; I/R, ischaemia and 
reperfusion, *P < 0-001, +P< 0-05 versus control (Student's f test) 


Data collection and statistical analysis 


In the groups with reduction of hepatic blood flow, the 
transonic flowmeter, laser Doppler flowmeter and NIRS 
measurements were calculated by taking 1-min means at the 
start (baseline) and at the end of the occlusion interval. In 
the I/R group these measurements were calculated as 1-min 
means before ischaemia (baseline), at the end of ischaemia 
and following reperfusion. Values were expressed as 
mean(s.d.). For statistical analysis Student’s f test was used 
with Bonferroni adjustment for multiple comparisons. 
P<0.05 was considered significant. The relationships 
between hepatic ICG uptake rate and hepatic blood flow 
and microcirculation were tested using the Pearson 
correlation coefficient. 


Results 


Typical examples of ICG clearance in the control group and 
with alteration of liver blood flow and function are shown in 


Fig. 1. 


Reduction of hepatic blood flow 


Hepatic artery occlusion significantly reduced the total 
hepatic blood flow and hepatic microcirculation with no 
significant effect on portal venous blood flow (Table 1). 
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Table3 Hepatic haemodynamic and oxygenation parameters 
with lobar ischaemia and reperfusion 






—HbO2 (umoll') 
Hb (moll) 
Values are mean(s.d.} of six animals in each group. Values are [-min 
means before ischaemia ‘baseline) and at the end of the ischaemia and 
reperfusion period. HbO, oxyhaemoglobin; Hb, deoxyhaemoglobin. 
*P<0-001 versus baseline (Srudent’s ¢ test) 


Hepatic tissue oxygenation, measured by NIRS, showed a 
significant decrease in HbO; with a simultaneous increase 
in Hb (Table 1). Hepatic artery occlusion resulted in a 
significant decrease in ICG uptake rate (a) from a control 
value of 1-85(0-51) to 0-37(0-09) min”! (P= 0-0001) with no 
significant change in ICG excretion rate (B) (Table 2). 

Portal vein partial occlusion resulted in a significant 
decrease in portal venous blood flow with a simulta- 
neous increase in hepatic artery blood flow (Table 1). 
Despite this increase in hepatic artery blood flow there 
was a significant reduction in total hepatic blood flow 
and hepatic microcirculation (Table 1). This was asso- 
ciated with a significant decrease in hepatic HbO, and 
a simultaneous increase in Hb (Table 1). Portal vein 
partial occlusion resulted in a significant decrease in 
ICG uptake rate from the control value of 1-85(0-51) 
to 0-27(0-14)min"! (P=0-0002) with no significant 
change in ICG excretion rate (Table 2). 

In controls and after hepatic artery occlusion and portal 
vein occlusion, total hepatic blood flow was correlated with 
ICG uptake rate (r= 0-79, P=0-0001). 


Ischaemia-reperfusion injury 


At the end of the ischaemic interval the hepatic micro- 
circulation was significantly reduced and this did not 
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recover completely following reperfusion (Table 3). Hepatic 
tissue HbO; was significantly reduced at the end of the 
ischaemic period and the Hb level increased simulta- 
neously. Following reperfusion there remained an impair- 
ment of tissue oxygenation with a significant decrease in 
HbO, and an increase in Hb (Table 3). After I/R there was a 
significant reduction in ICG uptake rate from the control 
value of 1-85(0-51) to 0-85(0-59) min“! (P= 0-0002). There 
was also a reduction in ICG excretion rate from the control 
value of 0-100(0-060) to 0-020(0-006) min“ (P=0-02) 
(Table 2). 

The correlation between hepatic microcirculation and 
ICG uptake rate was investigated in control, hepatic artery 
occlusion, portal vein occlusion and I/R groups. A positive 
correlation was found between the two parameters (r= 0-59, 
P=0.005). 


Colchicine treatment 


The use of colchicine resulted in a significant decrease in 
ICG excretion rate from the control value of 0-100(0-060) to 
0-030(0-010) min™' (P= 0-02) with no significant change in 
ICG uptake rate (Table 2). 


Bile duct ligation 

With bile duct ligation there was a significant decrease in 
ICG excretion rate from the control value of 0-100(0-060) to 
0-002(0-001) min (P= 0-01) with no significant change in 
-ICG uptake rate (Table 2). ar, 


Discussion 


The hepatobiliary transport of ICG is affected by various 
factors such as hepatic blood flow, binding to plasma 
proteins, influx across the sinusoidal plasma membrane, 
intracellular transport and transport across the biliary 
canalicular membrane, and bile flow!”!®. 

Conventionally ICG handling by the liver is predicted 
from its plasma clearance curve’. There has been con- 
troversy regarding the use of the plasma concentration 
decay curve of ICG as an index of hepatic excretion”. 
Direct measurement of hepatic ICG could provide a more 
accurate index of ICG kinetics, including its uptake and 
excretion. NIRS was used to measure directly the hepatic 
ICG concentration. From its concentration—time curve the 
ICG uptake and excretion rates were calculated under 
different experimental conditions that are known to affect 
ICG uptake and excretion, and could be encountered in a 
clinical context. 

Reduction of the total hepatic blood flow, by hepatic 
artery occlusion or portal vein partial occlusion, was 
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associated with a similar reduction of hepatic ICG uptake 
with no change in ICG excretion. These results are in 
agreement with those of other studies'*?! demonstrating 
that the plasma clearance of dyes is determined mainly by 
hepatic blood flow. There is controversy over the contribu- 
tion of hepatic arterial and portal venous blood flow to ICG 
clearance from plasma. Some experimental observations 
suggested that plasma clearance of dyes was principally 
influenced by arterial flow to the liver’, while others 
suggested that the change in clearance was secondary to a 
decreased total hepatic blood flow from either occlusion of 
the hepatic artery or shunting of portal vein flow”®”!. The 
present results accorded with the second view, that the 
reduction in hepatic ICG uptake reflected a decrease in the 
total hepatic blood ‘flow, irrespective of whether this was 
caused by reduction of hepatic arterial or portal vein inflow. 

With lobar I/R there was a reduction in the hepatic 
microcirculation and tissue oxygenation with a decrease in 
both the hepatic ICG uptake and excretion rates. I/R injury 
results in progressive microcirculatory obstruction?’ with 
the subsequent reduction of hepatic tissue oxygenation”? 
and ICG uptake*. Possible mechanisms for this micro- 
circulatory obstruction include cellular oedema with 
subsequent capillary plugging”, and leucocyte accumula- 
tion and adherence ın both liver sinusoids and postsinusoi- 
dal venules”*. The reduced ICG excretion with I/R could be 
explained by the reduced cellular adenosine 5’-triphosphate 
(ATP) production”® resulting in impairment of bile 
excretion’’. Several mechanisms have been suggested for 
the cellular injury and dysfunction after I/R injury, 
including hypoxic depletion of ATP’? with incomplete 
recovery of the hepatocyte ATP level after reperfusion”®. 
The direct measurement of hepatic ICG concentration by 
NIRS in YR injury could differentiate between the 
reduction in hepatic ICG uptake owing to microcirculatory 
impairment and the reduction of ICG excretion due to 
hepatocellular injury. 

Colchicine, via its toxic effect on cellular microtubules, 
inhibited ICG cytoplasmic transport with reduction of its 
biliary excretion and plasma clearance’®. In the present 
study there was a decrease in hepatic ICG excretion after 
colchicine administration which confirmed the importance 
of intact cellular microtubules to ICG excretion from the 
liver and indicated that the ICG excretion rate reflected 
hepatocellular function. 

Ligation of the common bile duct caused a dramatic 
reduction in ICG excretion rate. The absence of bile flow 
resulted in ICG accumulation in the liver, slowed ICG 
efflux across the bile canalicular membrane and lead to its 
retention in the hepatocytes”®. Unlike sulphobromophtha- 
lein, ICG does not regurgitate into the hepatic lymph with 
biliary obstruction”®. This study quantified by NIRS the 
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reduction in ICG excretion resulting from biliary obstruc- 
tion. Further studies are required to define whether the 
excretion curve could be used to differentiate between 
intrahepatic cholestasis and extrahepatic obstruction. 

NIRS allowed direct and continuous monitoring of 
hepatic ICG concentration for evaluation of the hepatic 
microcirculation and function. This technique could have 
important application in liver transplantation for evaluation 
of graft circulation and function. 
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Background: Liver failure is the commonest cause of postoperative death in patients with 
hepatocellular carcinoma (HCC). With the improvement in operative technique and perioperative care, 
the limit of hepatic functional reserve may be lowered. The aim of this study was to evaluate the 
postoperative morbidity, mortality and survival rates in patients with an indocyanine green (ICG) 
retention value higher than 14 per cent, after major hepatectomy for HCC. 

Methods: From January 1994 to December 1997, 117 patients underwent major hepatectomy for HCC; 
92 patients had preoperative ICG retention at 15 min lower than 14 per cent (median 8-3 (range 1-6- 
13-8) per cent), while 25 patients had ICG retention greater than 14 per cent (17-4 (range 14-3-35.3) per 
cent). Data were collected prospectively and analysed retrospectively. 

Results: The two groups of patients were similar in terms of age, sex ratio, preoperative platelet count, 
liver biochemistry, Child-Pugh status and operative procedures performed, but the prothrombin time 
was significantly longer in the high ICG group. The operative blood loss (1-5 litres), the amount of 
blood transfused and the number of patients requiring blood transfusion were similar. The 
postoperative complication rate (41 versus 40 per cent), duration of hospital stay (12 versus 13 days), 
hospital mortality rate (1 versus 4 per cent) and median survival time (47 versus 45 months) were not 
significantly different. 

Conclusion: With meticulous surgical technique to decrease intraoperative blood loss and good 
perioperative care, selected patients with limited hepatic functional reserve can achieve a good 
immediate postoperative result and a survival rate similar to that of patients with good hepatic 


functional reserve. 
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Introduction 


Hepatectomy offers the best hope of cure in patients with 
hepatocellular carcinoma (HCC). However, hepatectomy 
is associated with significant morbidity and mortality rates, 
especially in patients with underlying chronic liver disease. 
Hepatic failure is the major cause of early postoperative 
death after hepatectomy. Various methods have been 
advocated to evaluate hepatic functional reserve before 
operation’, Several studies have found the indocyanine 
green (ICG) clearance test to be the best discriminatory test 
for selecting patients for hepatectomy”. Some investig- 
ators have used the ICG clearance test alone to exclude 
patients from hepatic resection if retention values were not 
satisfactory’, while others use the [CG retention value to 
decide on the resection volume of the liver’. 
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The ICG clearance test is a relatively simple test which 
indirectly assesses functional hepatic blood flow and hence 
dynamic hepatic function. Recently, the ICG test was also 
applied to select transplant candidates’? and predicted graft 
viability after orthotopic liver transplantation''. For major 
liver resection, an ICG retention value of 14 per cent at 
15 min has usually been taken as the safe limit for identifying 
patients at high risk of postoperative hepatic failure in the 
past decade™*®. With increasing experience in periopera- 
tive care and improvement of surgical technique to avoid 
massive blood loss, it was hypothesized that it might be 
possible to extend the indication of hepatectomy to selected 
patients whose ICG retention value at 15 min exceeded this 
safe limit. This report evaluates the results of major 
hepatectomy in patients with HCC whose ICG retention 
value exceeded 14 per cent. 
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Patients and methods 


Between January 1994 and December 1997, 181 patients 
with HCC underwent hepatectomy in this department. Of 
these, 118 were major hepatectomies, defined as resection of 
three or more segments (Couinaud’s anatomical classifica- 
tion)’. Each patient was evaluated before operation by 
standard liver biochemistry tests, Child-Pugh grading and 
ICG clearance test. Patients with a high ICG retention 
value (more than 14 per cent at 15 min) were selected for 
operation only if their general condition was good, the 
hepatectomy would include only a small portion of non- 
tumorous liver, a curative hepatectomy was thought 
possible, and the patient accepted that the risk of 
hepatectomy was expected to be higher than that in patients 
with an acceptable ICG retention value. 

The ICG clearance test? was done on the day before 
operation and on postoperative day 8. After an overnight 
fast, ICG at a dose of 0-5 g per kg body-weight was injected 
rapidly into the antecubital vein. Blood samples were drawn 
from the contralateral antecubital vein before administra- 


tion of ICG, to obtain a plasma blank sample, and at 5, 10, ` 


15 and 20 min after the injection of ICG. The blood samples 
were collected in heparinized tubes and centrifuged. The 
concentration of ICG in the plasma was determined by 
spectrophotometry at 805 nm. The results were expressed 
as the percentage retention at 15 min. 

One patient did not have a preoperative ICG test and was 
excluded from the present analysis. Ninety-two patients had 
a preoperative ICG retention value at 15 min lower than 14 
per cent (median 8-3 (range 1-6-13-8) per cent) dow ICG 
group); 25 had an ICG retention value higher than 14 per 
cent (median 17-4 (range 14-3-35-3) per cent) (high ICG 
group). During the study period, there were another 18 
patients with an ICG retention value higher than 14 percent 
who had laparotomy but did not undergo hepatic resection 
because of unsuspected bilobar disease (ten patients), a 
small hepatic remnant (four), disseminated disease (three) 
and main portal vein involvement (one). 

The operative procedure has been detailed elsewhere’. 
Briefly, the operation was performed through a bilateral 
subcostal incision with an upward midline extension. 
Intraoperative ultrasonography was performed in all 
patients to locate the tumour precisely, to detect other 
lesions and to map the resection line. Parenchymal 
transection was done with an ultrasonic dissector. Branches 
of the hepatic artery, portal vein, hepatic vein and bile duct 
exposed at the transection plane were controlled by metal 
clips and ligatures. During parenchymal transection, 
intermittent clamping of the portal vein and hepatic artery 
for 15 min and release of the clamp for a 5-min interval was 
applied in six of 25 patients in the high ICG group and 39 of 
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92 in the low ICG group. The selection was done as a part of 
a randomized trial’; the difference in clamp use between 
the two groups was not significant (P= 0-09), After hepatic 
transection, the falciform ligament was reconstituted in the 
case of right hepatectomy or right lobectomy to prevent the 
left lobe or left lateral segment from falling into the right 
subphrenic space, which could result in torsion of the left 
hepatic vein’*, A closed vacuum suction drain was inserted 
into the subphrenic space at the completion of the 
operation. 

After operation all the patients underwent monitoring 
and mechanical ventilation in the intensive care unit. All 
patients received intravenous albumin 40g per day for 
5 days and broad-spectrum antibiotics for 3 days. Total 
parenteral nutrition, which consisted of a branched-chain 
amino acid-enriched solution, a mixture of medrum-chain 
triglyceride and long-chain triglyceride and a low glucose 
content, was given to each patient immediately after 
operation for 4-7 days". Oral nutrition was resumed once 
bowel function returned. 

All preoperative, intraoperative and postoperative data 
were collected prospectively and analysed retrospectively. 
The hospital mortality rate was defined using all deaths 
within the same hospital admission. All complications that 
affected the postoperative course were recorded. 

All values were expressed as median (range). The Mann- 
Whitney U test was used for non-parametric analysis. The 
x? test (with Yates’ correction if there were fewer than ten 
cells) was used to compare discrete variables. The Wilcoxon 
(Gehan) test was used for survival analysis. P<0-05 was 
considered statistically significant. Statistical calculations 
were made with SPSS/PC+ computer software (SPSS, 
Chicago, Ilinois, USA). 


Results 


Preoperative variables 


The median age for the low ICG and high ICG groups was 
50 and 58 years respectively. The sex ratio of the two groups 
was similar. However, the high ICG group had a 
significantly longer prothrombin time than the low ICG 
group (P=0-008). There was no difference in preoperative 
platelet count, liver biochemistry and Child—Pugh status 
between the two groups (Table 1). 


Intraoperative data 


The operative procedures performed and the median 
operating time were similar in the two groups (Table 2). 
The median operative blood loss, the number of patients 
requiring blood transfusion and the amount of blood 


www.bys.co.uk 


Britsh Journal of Surgery 1999, 86, 1012-1017 


1014 Major hepatectomy for hepatocellular carcinoma * C. M. Lam, S. T. Fan, C. M. Lo and J. Wong 


Table1 Preoperative variables in patients 
with high and low indocyanine green 
retention values 








*Values are median (range). ICG, indocyanine green. +Mann-Whitey U test; $x% test 


Table2 Intraoperative variables and 
operative procedures performed 





*Values are median (range); tvalues in parentheses are percentages. {Data from 39 patients in the 


low ICG (indocyanine green) group and six in the high ICG group. §Nomenclature of liver 


segments according to Couinaud"; p, partial resection of a liver segment. “Mann-Whitney U test; 


tx? test 


transfused were no different. More than half of the patients 
in each group did not require a blood transfusion. The 
median ischaemic time for the patients with portal clamping 
was similar in the two groups. 


Pathological data 


The median tumour diameter was 7-5 and 8-0 em for the low 
and high ICG groups respectively (Table 3). The shortest 
resection margin was similar for the two groups; both had a 
median value equal to or longer than 1 cm. The extent of 
tumour involvement in terms of tumour node metastasis 
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(TNM) stage’® was similar between the two groups. At least 
80 per cent of the patients in each group had stage H or IL 
disease. Furthermore, more than 80 per cent of patients in 
both groups were found to have chronic liver diseases such 
as cirrhosis or chronic active hepatitis. 


Postoperative morbidity and mortality rates 


There was no difference in the median duration of hospital 
stay (12 versus 13 days) between the two groups (Table 4). 
The postoperative complication rates were approximately 
40 per cent and were mostly related to chest complications. 
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Table3 Tumour size and stage, resection margin and status of 
the non-tumorous liver 





*Values are median (range); tvalues in parentheses are percentages. ICG, 
indocyanine green; TNM, tumour node metastasis. ¢ Mann-Whitney U 
test; § X” test 


One patient died in each group giving a hospital mortality 
rate of 1 and 4 per cent for the low and high ICG groups 
respectively. One woman with an ICG retention value of 
4-7 per cent at 15 min had a right lobectomy and died from 
liver failure secondary to embolism to the liver from a 
superior mesenteric vein thrombosis. One man with an ICG 
retention value at 15min of 17-6 per cent died from 
postoperative liver failure precipitated by infected ascites 
after a right hepatectomy. 


Survival rate 


The median survival times were 47 and 45 months for the 
low and high ICG groups, respectively (P = 0-44). The 1- 
and 3-year survival rates were 77 and 60 per cent 
respectively for the low ICG group, and 70 and 58 per cent 
for the high ICG group. 


Discussion 


The results of this study demonstrate that major hepa- 
tectomy can be done safely in selected patients with 
borderline hepatic functional reserve as shown by an ICG 
retention value higher than the recommended safety limit. 
The authors believe that the success of the operation in 
these patients depends on two major factors, namely a 
meticulous surgical technique to reduce operative blood 
loss and good perioperative care. 

The importance of perioperative care cannot be over- 
emphasized. Hypoxic insult to the liver is a very important 
factor that may compromise liver function, especially 
during the immediate postoperative period. Even transient 


© 1999 Blackwell Science Ltd 


Table 4 Postoperative course and complications 








*Values are median (range); tvalues in parentheses are percentages, [Cf 


eA 
r: 





indocyanine green; TPN, total parenteral nutrition. 
test 


z Mann-Whitney 


hypoxaemia and hypotension should be 


Mechanical ventilation in the intensive care 
careful monitoring of oxygen saturation and avoid 
use of respiratory depressants is es 
during the most vulnerable immediate postoperative 














ential ro prevent hypoxia 


period. The use of closed suction drainage, intravenous 


embarrassment. 

Postoperative intravenous nutrition was used t 
both metabolic and immune support to these cor 
patients”. The use of intravenous albumin infusion in 





addition to provide oncotic pressure may also help liver 





regeneration after hepatectomy as albumin is bre 
to provide amino acids for protein synthesis dur 
regeneration after hepatectomy |”. Early resumption « 
feeding is also very important. The maintenance of 
intestinal mucosal integrity, prevention of bacterial trans- 
location and stimulation of the production of hormones 
necessary for hepatic function and regeneration wil! all be 
improved with enteral feeding”. 

Besides good surgical technique and perioperative care, 
patient selection is another factor which may affect the 
operative outcome. When hepatectomy is carried out in 
patients with a high ICG retention value, the volume of 
non-tumorous liver resected together with the HCC should 
be minimized. In this study, only patients in whorn a small 
portion of non-tumorous liver was going to be resected 
together with the HCC were selected. Most of these 





patients had large tumours (median diameter 8 em). 
However, in the present study, the volume of non-tumorous 





liver resected and the residual liver volurne after hepate 





omy were not measured. Therefore, the exact safety volume 
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limit for major hepatectomy was not determined. Further- 
more, the regenerative capacity of the residual liver could 
not be assessed. It is well known that cirrhotic liver 
regenerates more slowly than normal liver’. Therefore the 
effect of nutritional support in aiding regeneration of the 
liver cannot be determined either. A prospective study is 
under way to examine these aspects. 

Although the ICG clearance test has been proven in 
various studies to be the best discriminatory test for 
selecting patients for hepatectomy, there are conditions 
under which the ICG clearance test may be inaccurate. 
First, the ICG clearance test may underestimate liver 
function in patients with jaundice. As ICG is excreted into 
the biliary system, ICG retention is expected to increase in 
the presence of biliary obstruction. In this regard, the true 
extent of impairment of liver function could not be 
ascertained from the ICG clearance test. None the less, all 
patients with a high ICG retention value in this study had a 
normal preoperative serum bilirubin concentration and the 
ICG clearance test should reflect their dynamic liver 
function. 

Second, a rare constitutional dye excretory disorder has 
been reported in nine subjects with marked retention of 
ICG but a normal sulphobromophthalein test”®. This 
abnormal ICG retention is due to a marked decrease in 
the transfer of ICG from plasma to the liver, although the 
plasma binding of ICG is normal. All of these subjects had 
normal liver biochemistry and microscopic examination of 
the liver biopsy. In the present study, 21 of the 25 patients 
with a high ICG retention value had liver cirrhosis or 
chronic active hepatitis proven with microscopic examina- 
tion. Furthermore, patients in the high ICG group had a 
significantly longer prothrombin time making the possibi- 
lity of this rare condition affecting the present result 
unlikely. 

Nevertheless, it is expected that more patients with a high 
ICG retention value can be recruited for major hepatect- 
omy. Unfortunately, the exact upper limit of the ICG 
retention value could not be found from this study as the 
perioperative mortality rate associated with major hepa- 
tectomy is now very low. Currently, the median value of 
ICG retention at 15 min of the high ICG group (17 per cent) 
can be used as a safe limit for major hepatectomy. As extra 
intraoperative and perioperative care is required for patients 
with a high ICG retention value, these patients should be 
operated in centres experienced in hepatectomy. 

Use of the ICG clearance test together with volume 
measurement may provide a better index than either 
test performed alone’’. A recent study using computed 
tomography to measure liver volume has shown that 
hepatectomy involving resection of up to 50 per cent of the 
non-tumorous parenchyma is justified in patients with an 
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ICG retention value of less than 20 per cent at 15 min’. 
Further studies along this line may aid in the selection of 
patients for surgery and choice of appropriate surgical 
procedure in the future. 

Patients with poor hepatic functional reserve can have a 
medium-term survival rate comparable to that of patients 
with good hepatic functional reserve. Therefore, an ICG 
clearance test value of less than 15 per cent should not be 
viewed as an absolute guideline for selecting patients for 
hepatectomy because the postoperative outcome also 
depends on meticulous surgical technique and good 
perioperative care. 


References 


MacIntosh EL, Minuk GY. Hepatic resection in patients with 
cirrhosis and hepatocellular carcinoma. Surg Gynecol Obstet 
1992; 174: 245-54. 

2 Fan ST, Lai ECS, Lo CM, Ng IOL, Wong J. Hospital 

mortality of major hepatectomy for hepatocellular carcinoma 

associated with cirrhosis. Arch Surg 1995; 130: 198-203. 

Matsumata T, Kanematsu T, Shirabe K, Sonoda T, Furuta T, 

Sugimachi K. Decreased morbidity and mortality rates m 

surgical patients with hepatocellular carcinoma. Br 7 Surg 

1990; 77: 677-80. 

4 Yamanaka N, Okamoto E, Kuwata K, Tanaka N. A multiple 

regression equation for prediction of posthepatectomy liver 

failure. Ann Surg 1984; 200: 658-63. 

Matsumata T, Kanematsu T, Yoshida Y, Furuta T, Yanaga K, 

Sugimachi K. The indocyanine green test enables prediction of 

postoperative complications after hepatic resection. World F 

Surg 1987, 11: 678-81. 

6 Hemming AW, Scudamore CH, Shackleton CR, Pudek M, 
Erb SR. Indocyanine green clearance as a predictor of 
successful hepatic resection ın cirrhotic patients Am f Surg 
1992; 163: 515-18. 

7 Yamanaka A, Okamoto E, Toyosaka A, Mitunobu M, Fuyihara 
S, Kato T etal. Prognostic factors after hepatectomy for 
hepatocellular carcinomas. A univariate and multivariate 
analysis. Cancer 1990; 65: 1104-10. 

8 Lau H, Man K, Fan ST, Yu WC, Lo CM, Wong J. Evaluation 
of preoperative hepatic function in patients with hepatocellular 
carcinoma undergoing hepatectomy. Br 7 Surg 1997; 84: 
1255-9. 

9 Miyagawa S, Makuuchi M, Kawasaki S, Kakazu T. Criteria for 
safe hepatic resection. Am F Surg 1995, 169: 589-94. 

10 Oellerich M, Burdelski M, Lautz HU, Binder L, Pichlmayr R. 
Predictors of one-year pretransplant survival in patients with 
cirrhosis. Hepatology 1991; 14: 1029-34. 

11 Tsubono T, Todo S, Jabbour N, Mizoe A, Warty V, Demetris 
AJ etal. Indocyanine green elimination test in orthotopic liver 

_ recipients. Hepatology 1996; 24: 1165-71. 

12 Couinaud C. Lobes et segments hepatiques; notes sur 

Parchıtecture anatomique et chirurgicale du foie. Presse Med 

1954, 62: 709-12. 


jai 


W 


ws 


© 1999 Blackwell Science Ltd 














C. M. Lam, S. T. Fan, C. M. Lo and J. Wong © Major hepatectomy for hepatocellular carcinoma 1017 


13 Man K, Fan ST, Ng IOL, Lo CM, Liu CL, Wong]. 
Prospective evaluation of Pringle maneuver in hepatectomy for 
liver tumors by a randomized study. Ann Surg 1997; 226: 
704-13. 

14 PitreJ, Panis Y, Belghiti J. Left hepatic vein kinking after right 
hepatectomy: a rare cause of acute Budd-Chiari syndrome. Br 
Surg 1992; 79: 798-9. 

15 Fan ST. Nutritional support for patients with cirrhosis. 7 
Gastroenterol Hepatol 1997; 12: 282-6. 

16 Sobin LH, Wittekind CTNM. Classification of Malignant 
Tumours. New York: Wiley-Liss, 1997: 74-7. 

17 Ozawa K. Hepatic function and liver resection. 7 Gastroenterol 
Hepatol 1990; 5: 296-309. 

18 Ryoo HY, Taga M, Sassa T, Oka T, Natori Y. Endocytosis of 
serum albumin in regenerating rat liver. Proc Soc Exp Brol Med 
1997; 215: 179-85. 

19 Fischer JE. Cirrhosis and jaundice. In: Wilmore DW, Brennan 


© 1999 Blackwell Science Ltd 


MF, Harken AH, Holcroft JW, Mealans JL, eds. Scsentrfic 
American Surgery. Vol 2. Part VII. New York: American College 
of Surgeons, 1997: chapter 5. 

20 Namihisa T, Nambu M, Kobayashi N, Kuroda H. Nine cases 
with marked retention of indocyanine green test and normal 
sulfobromophthalein test without abnormal liver histology: 
constitutional indocyanine green excretory defect. 
Hepatogastroenterology 1981; 28: 6-12. 

21 Okamoto E, Kyo A, Yamanaka N, Tanaka N, Kuwata K. 
Prediction of the safe limits of hepatectomy by combined 
volumetric and functional measurements in patients with 
impaired hepatic function. Surgery 1984; 95: 586-92. 

22 Kubota K, Makuuchi M, Kusaka K, Kobayashi T, Miki K, 
Hasegawa K etal. Measurement of liver volume and hepatic 
functional reserve as a guide to decision-making in resectional 
surgery for hepatic tumors. Hepatology 1997; 26: 1176-81, 


www.bjs.co.uk British Journal of Surgery 1999, 86, 1012-1017 





Management of pancreatic remnant with 
strategies according to the size of 
pancreatic duct after 
pancreaticoduodenectomy 


K.-T. Mok, B.-W. Wang and S.-I. Liu 


Department of Surgery, Veterans General Hospital-Kaohsiung and 
National Yang Ming University, Kaohsiung, Taiwan, Republic of 
China 

Correspondence to: Dr K.-T. Mok, Department of Surgery, Veterans 
General Hospital-Kaohsiung, 386 Ta-Chung First Road, Kaohsiung, 
813, Taiwan, Republic of China 


Introduction 

Pancreatic leak is still a problem after pancreaticoduo- 
denectomy. It has been reported that end-to-side duct-to- 
mucosa pancreaticojejunostomy (DMP) has a lower leakage 
rate than end-to-end dunking pancreaticojejunostomy 
(DPJ), 4 and 26 per cent respectively’. No single method 
is ideal for management of the pancreatic remnant, 
especially for those with a non-dilated pancreatic duct. A 
modified DP] is described for patients who have a normal 
and soft pancreas with a non-dilated duct. The results were 
compared with those of DMP for patients with a dilated 
pancreatic duct. 


Patients and methods 

In 128 patients treated between January 1991 and August 
1998, management of the pancreatic remnant was according 
to the size of the pancreatic duct. Modified DP] was 
performed for patients with a duct of 3mm or less in 
diameter (v=71) and DMP for those with a duct great- 
er than 3 mm (77 = 57). 


Modified dunking pancreaticojejunostomy 

The pancreatic duct is identified using an instrument- 
fracture method as for hepatectomy. A 2-mm stump of 
pancreatic duct is dissected and left over the cut end of the 
pancreas. An 8-Fr (2-7 mm) or 5-Fr (1-7 mm) paediatric 
nasogastric tube is inserted into the jejunum about 10cm 
distal to the pancreaticojejunostomy and then into the 
pancreatic duct stump. The stump is ligated on to the 
stenting tube with 3/0 polyglycolic acid (Dexon; Davis and 
Geck, Gosport, UK) so that all pancreatic secretions drain 
into the stenting tube (Fig. 1a). A pancreaticojejunostomy is 
constructed with interrupted 3/0 silk sutures. For the 
posterior row of the anastomosis, the needle goes through 
the pancreatic tissue first to a depth of 15 mm. The needle 
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then passes into the lumen of the jejunum, 15 mm from the 
edge, and comes out from the cut edge (Fig. 1a). The sutures 
are tied when all che posterior row sutures have been 
completed. For the anterior row of the anastomosis, the 
needle goes through the pancreas first, 15 mm from the 
edge. Then the neecle goes into the lumen of the intestine at 
the edge and comes out 15 mm from the edge (Fig. 1b). Thus 
a DPJ of 15 mm is created by single-layered suture (Fig. 1¢). 
The tube comes out of the abdomen via a stab wound. 


Results 

The mean(s.e.m.) size of the pancreatic duct was 2-7(0-1) 
and 6-7(0-2) mm in DPJ and DMP respectively. There were 
no differences in age and bilirubin level. Patients who had 
DMP had a higher percentage of firm glands, 81 and 27 per 











Fig. 1 Operative procedure. 

a Complete diversion of the pancreatic secretion by stenting of 
the pancreatic duct and circumferential ligation of the pancreatic 
duct stump on to the stenting tube. The posterior row sutures 
are not tied until the whole row is finished. 

b Anterior row singie-layered sutures. 

c Some 15 mm of the pancreatic stump is invaginated into the 
jejunum when the anastomosis is complete 
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cent respectively. DPJ had a shorter total operating time, 
mean(s.e.m.) 351(15) and 362(19) min respectively. The 
overall morbidity and mortality rates were 37 and 4 per cent 
respectively. There was no difference between the two 
groups. Three pancreatic leaks occurred after DPJ and one 
after DMP. 


Discussion 
DMP is the the authors’ preferred method for pancreatic 
reconstruction. However, it is difficult to have a secure 
DMP ina small pancreatic duct; a microscopic technique is 
required in such a circumstance’. In this study, 55 per cent 
of the pancreatic ducts were less than 3 mm in diameter. 
Leakage occurred in 8 per cent of DPJs in the literature’, 
and in 4 per cent in this study. The pancreatic leakage rate in 
DPJ is high because many pancreas with a non-dilated duct 
are soft'. The main purpose of the present method is to 
create a 15-mm DPJ and complete diversion of the 
‘pancreatic secretion by a simple single-layered suture. 
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The main factor in this low rate of pancreatic leakage 1s 
probably the complete diversion of pancreatic secretion, 
which is supposed to allow anastomotic healing without 
irritation by digestive enzymes or pancreatic juice’. 
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Background: The risk factors predisposing to organ failure in patients with necrotizing pancrea- 
titis remain unclear. The relationship between the extent of pancreatic necrosis, the presence of 
infection and the incidence of organ failure was analysed. 

Methods: In a retrospective review, the occurrence of pulmonary insufficiency, renal insufficiency, 
shock, sepsis/sepsis-like syndrome (SLS) and coagulopathy was evaluated in 273 patients with 
necrotizing pancreatitis, and a comparison was made between patients with sterile or infected 
necrosis. Additionally, the relation between the incidence of organ failure and extent of pancrea- 
tic parenchymal necrosis was investigated by classifying the patients into three groups according 
to the amount of necrotic tissue found by contrast-enhanced computed tomography (group 1, 
extent less than 30 per cent; group 2, 30-50 per cent; group 3, more than 50 per cent). 
Results: Organ failure was more frequent in patients with infected necrosis than in those with 
sterile necrosis. Differences were found in the incidence of pulmonary insufficiency, sepsis/SLS 
and coagulopathy. Organ failure occurred more frequently in group 3 than in group 2 or 1 (95 
versus 79 and 66 per cent; P=0-0004). The extent of infected necrosis was not related to the 
incidence of organ failure (group 1, 88 per cent; group 2, 86 per cent; group 3, 96 per cent). 
However, there was a relation between the incidence of organ failure and the extent of sterile 
necrosis (group 1, 59 per cent; group 2, 74 per cent; group 3, 94 per cent; P=0-0001). Multi- 
variate analysis confirmed the presence of infection and the extent of necrosis as independent 
determinants of organ failure. 

Conclusion: The incidence of organ failure is determined by both bacterial infection and extent 
of necrosis. The incidence of organ failure is determined by the extent of necrotic parenchyma 
in patients with sterile necrosis. Infected necrosis is associated with a high incidence of organ 
failure irrespective of the extent of necrosis. 
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Introduction 


In the majority of patients, acute pancreatitis is a mild, self- 
limiting disease with an uneventful recovery. Serious 
complications are associated with the development of 
intrapancreatic and/or extrapancreatic necrosis. Death 
occurs usually only in patients with necrotizing pancreatitis 
and is commonly associated with failure of at least one organ 
system”. 

Improved therapeutic strategies and progress in intensive 
care have contributed substantially to a reducton in 
morbidity and mortality rates. However, organ dysfunction 
such as renal, pulmonary and cardiocirculatory insuffi- 
ciency still occurs in 20-80 per cent of patients with 
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necrotizing pancreatitis™®, A relation between the 
development of organ failure and death has formerly 
been presumed!’ and various studies supported this 
view, showing that the mortality rate associated with 
necrotizing pancreatitis is higher in patients with organ 
failure??'""?_ Patients with necrotizing pancreatitis 
carry a high risk of systemic complications>”'3, but 
the impact of pancreatic infection or the extent of 
necrosis are uncertain’. Therefore, the aim of this 
study was to evaluate the relation between pancreatic 
infection, extent of necrosis and organ failure in 
patients with necrotizing pancreatitis and to determine 
whether the bacterial status and/or amount of necrosis 
represent risk factors for organ failure in this disease. 
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Patients and methods 


Patients and definitions 


Data on 300 patients with necrotizing pancreatitis who were 
admitted consecutively between May 1982 and December 
1996 were analysed in a retrospective review. In all patients, 
the diagnosis of necrotizing pancreatitis was confirmed by 
contrast-enhanced computed tomography (CCT) (273 
patients) and/or by intraoperative findings (221 patients). 
CCT was performed within 48h of admission to the 
authors’ department. The presence and extent of intrapan- 
creatic and extrapancreatic necrosis was evaluated by a 
radiologist according to criteria described previously'*"°. 
Intrapancreatic necrosis was graded as less than 30 per cent 
(group 1), between 30 and 50 per cent (group 2) and more 
than 50 per cent (group 3) of the gland. 

All patients were treated according to a standard 
treatment protocol including intravenous fluid therapy, 
parenteral nutrition and sufficient analgesia. If antibiotics 
were administered, this was recorded in the follow-up form. 

The bacterial status of necrotic areas was assessed by 
either intraoperative smears (201 patients) and/or bacterial 
cultures obtained from sonographically guided fine-needle 
aspiration cytology (82 patients). Necrosis was considered 
sterile if the aspirate or intraoperative smears did not yield 
any bacteria and the patient’s course was without evidence 
of pancreatic infection. 

The occurrence of the following five organ complications 
was recorded: pulmonary insufficiency, renal failure, sepsis/ 
sepsis-like syndrome (SLS), shock and coagulopathy. 
Definitions of these complications were adopted from the 
Atlanta classification?” and are shown in Table 1. Organ 
failure was defined as the occurrence of at least one of these 
complications. 


Statistical analysis 


Categorical data were analysed using Fisher's two-tailed 
exact test. For continuous variables, the Mann-Whitney U 


Table1 Definitions of the five criteria of organ failure 
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-Serum creatinine >2.0mg/dl after even 

- — Systolic blood pressure of 80 mmHg or less over | 
Body temperature >38-5°C and leucocytes. in ‘peripheral | a 
for more than 48h and positive blood culture/aspirate 
Body temperature > 38- 5°C and. leucocytes in eo blood 
2-5 mmol/l for more than 48h and negative blood 
: rombin time <70 per cent and/or activated ae 


test was used. Differences were considered significant for 
P<0-05. 

Multiple logistic regression with backward elimination 
was used to assess the effect of the following variables on the 
incidence of organ failure: age, sex, aetiology of pancreatitis, 
previous antibiotic treatment, 
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time between onset of 
symptoms and hospital admission, presence of extrapan- 
creatic necrosis on CCT, extent of pancreatic necrosis and 
bacterial infection. 

The relation between the extent of pancreatic necrosis 
and organ failure as well as that berween the exte 
pancreatic necrosis and the incidence of bacterial infection 
was analysed for a monotone increase using a one-sided 
Cochran-Armitage trend test. 





Results 
Patient characteristics 


Between May 1982 and December 1996, 300 patients with 
necrotizing pancreatitis were admitted (195 men, 105 
women; mean age 51.4 (range 18-89) year: 

Complete hospital follow-up was availab ie for 273 {91 per 
cent) of the patients. In 188 patients (69 per cent) the 
necrosis remained sterile, whereas in 85 patients (31 per 
cent) pancreatic infection occurred. With regard to the 











baseline characteristics of the patients, there were no 
differences between these two groups (Table 2). 
Organ failure occurred in 214 patients (78 per cent). 





Pulmonary failure was observed most frequently, occ 
in 171 patients (63 per cent), followed by coagulopathy (114 
patients; 42 per cent), sepsis/SLS (109; 40 per cent). shock 
(68; 25 per cent) and renal insufficiency (58; 2 
Organ failure occurred after a mean(s.d.) of 8.3¢ 
after the onset of pancreatitis. 


arrange 


| per cent), 





Bacterial infection and organ failure 


Distinct differences were found concerning the incidence of 





organ failure between patients with infected and sterile 
















“Patients can qualify with either sepsis or sepsis-like syndrome. Pao, arterial partial pressure of oxygen; BE, base excess 


© 1999 Blackwell Science Ltd 


www. bjs.co.uk British Journal of Surgery 1999, B6, 1010-1024 


1022 Organ failure in patients with acute necrotizing pancreatitis + R. Isenmann, B. Rau and H. G. Beger 












4 





00 (63) 


Table2 Characteristics of 273 patients 
with necrotizing pancreatitis 
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patients with necrotizing pancreatitis on contrast-enhanced computed tomography (CCT). 


APACHE, Acute Physiology And Chronic Health Evaluation 


necrosis. Organ failure was observed in 76 (89 per cent) of 
the patients with infected necrosis, compared with 138 (73 
per cent) of the patients in the sterile group (P = 0-0025). 

Pulmonary insufficiency, sepsis/SLS and coagulopathy 
were the most common complications in these patients and 
were significantly more frequent in the presence of 
pancreatic infection (Table 3). In contrast, no difference 
was found in the incidence of renal insufficiency or shock in 
relation to infection. 


Extent of necrosis, bacterial infection and organ 
dysfunction 


CCT was performed in 250 (92 per cent) of the 273 patients. 
In 25 patients (10 per cent), this imaging method did not 
show pancreatic necrosis and these patients were excluded 
from further analysis. CCT revealed minor necrosis (less 
than 30 per cent) in 111 (49 per cent) of the remaining 225 
patients (group 1), 30-50 per cent necrosis in 56 (25 per 
cent) (group 2) and greater than 50 per cent necrosis in 58 
patients (26 per cent) (group 3). 

‘There was a statistically significant monotone increase in 
the incidence of infection from group 1 to 3 (Fig. 1). 

Stepwise logistic regression with backward elimination 
revealed that both extent of necrosis and bacterial infection 
had strong and separate effects on the development of organ 
failure (Table 4). A slight influence was also seen with regard 
to aetiology, but this did not influence the strong impact of 
both other factors. The remaining variables were found to 
have no influence on the occurrence of organ failure. 

The overall incidence of organ failure increased sig- 
nificantly with the extent of pancreatic necrosis (Fig. 2). 
Taking into consideration the bacterial status of necrosis, 
the incidence of organ failure increased significantly with 
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Table3 Incidence of organ dysfunction in 273 patients with 
necrotizing pancreatitis 





Values in parentheses are percentages. SLS, sepsis-like syndrome 


Table4 Multivariate analysis of factors predisposing to organ 
failure 





Values in parentheses are 95 per cent confidence intervals. The strongest 


effect was seen for the bacterial status of necrosis and the extent of 
intrapancreatic necrosis. No effects were found for age, sex, previous 
antibiotic treaunent, time between onset of symptoms and hospital 
admission, and presence of extrapancreatic necrosis on contrast-enhanced 
computed tomography 


the extent of sterile necrosis. In contrast, patients with 
infected necrosis had a high risk of organ failure, which was 
unaffected by the extent of necrosis. 
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Fig.1 Relation between bacterial infection and extent of necrosis 
in 225 patients with necrotizing acute pancreatitis. *P = 0-008 
(Cochran—Armitage trend test) 
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Fig.2 Relation between incidence of organ failure and extent of 
sterile and infected pancreatic necrosis. *P = 0.0004, +P = 0-0001 
(Cochran—Armitage trend test) 


Organ failure and death 


Fifty (18 per cent) of the 273 patients died. The mortality 
rate was significantly higher in patients with organ failure 
than in those without (23 per cent versus zero; P<0-0001). 
Of 64 patients with single organ failure, five (8 per cent) 
died. Of 150 patients (55 per cent) with failure of more than 
one organ system, 45 (30 per cent) died in the latter course 
of the disease. 


Discussion 


Patients who die in the course of severe acute pancreatitis do 
so from multiple organ failure™™?. Therefore, the role of 
systemic organ dysfunction during severe acute pancreatitis 
has attracted considerable attention. 

Asa result of varying definitions, the published incidence 
of systemic complications varies considerably” *t*%! t, 
Pulmonary failure, renal failure, sepsis/SLS as well as 
cardiocirculatory disturbances and coagulopathy occur 
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-3,5,911 pre, RN , 
: . Using the definitions given by 


most frequently! 
the Atlanta consensus conference!” organ failure occurred 
in 78 per cent of the patients in the present series. Compared 
with data from other centres’, these figures are surpris- 
ingly high. They indicate that organ failure is a frequent 
complication in necrotizing pancreatitis. Pulmonary in- 
sufficiency is the most frequent organ complication in this 
setting, whereas shock or renal failure are reported to occur 
in 7-20 per cent of patients with severe acute pancreati- 
tight EIS. 

In the present study, the incidence of organ failure 
differed significantly between patients with infected and 
sterile necrosis. Additionally, pulmonary insufficiency, 
coagulopathy and sepsis/SLS were found more frequently 
in infected necrosis. Furthermore, the mortality rate was 
significantly higher in patients with organ failure than in 
those without. These findings corroborate the clinical 
observation that pancreatic infection significantly enhances 
both morbidity and mortality rates in severe acute 
pancreatitis???" 

Another important and unanswered question concerns 
the relation between organ failure and the extent of 
pancreatic necrosis. CCT has gained increasing importance 


in the diagnosis of necrotizing pancreatitis. CCT is nor only 


the accepted ‘gold standard’ in the diagnostic al- 
gorithm'*!° 
tion of the extent of necrosis 

Classification of the patients into three groups according 
to the extent of necrosis revealed the following. Both 
bacterial infection and extent of necrosis are separate and 
strong determinants of organ failure. The overall incidence 
of organ failure increases with the amount of necrotic 
pancreatic parenchyma. In sterile necrosis, the incidence of 
organ failure is determined by the amount of necrotic 
parenchyma and increases with the extent of necrosis. 
Infected pancreatic necrosis is characterized by a 
incidence of organ failure irrespective of the extent of 
necrosis. 





; it also allows reliable and precise quantifica- 
1416.21 


high 


These data contrast with those in recent publications 
which were not able to show a relation between the 
incidence of organ failure and pancreatic infection’ or 
organ failure and extent of necrosis”. Both studies 
comprised 50 or fewer patients; most probably larger 
groups of patients are necessary to demonstrate this 
relation. 

The mechanisms leading to systemic complications are 
poorly understood but seem to be closely associated with 


activation of the inflammatory mediator cascade” *. Libera- 
tion of a number of biochemically 


including phospholipase Az, activated neutrophilic granu- 
locytes and activated inflammatory mediators as well as 


active substances, 


chemotactic substances, has been suggested to play a role in 
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the pathogenesis of organ failure’*”?. Recently, serum 


levels of interleukin 8, a very potent neutrophil activating 
cytokine, were shown to be raised in patients with infected 
necrosis compared with those in a group with sterile 
necrosis**, Although the pathophysiological pathways of 
acute pancreatitis and its complications are still poorly 
understood, it can be assumed that the release of 
inflammatory mediators from activated polymorphonuc- 
lear leucocytes and/or cytokines from activated endothelial 
cells is an important factor in the pathogenesis of organ 
failure”. 

In conclusion, bacterial infection and the extent of 
necrosis have a strong impact on the occurrence of organ 
failure in severe acute pancreatitis. Future therapeutic 
strategies should focus on the reduction of systemic 
complications by either decreasing the rate of infected 
pancreatic necrosis or by interfering with the pathophysio- 
logical mechanisms leading to organ failure. 
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Adjuvant regional chemotherapy after hepatic resection for 
colorectal metastases 
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Background: This study explored the possibility of achieving a better survival rate and reduced 
recurrence in the remaining liver in patients with colorectal hepatic metastases undergoing hepatic 
resection. Adjuvant postoperative regional chemotherapy was administered via the hepatic artery or the 
portal vein. 

Methods: A retrospective study was performed on 174 patients after hepatic resection for colorectal 
metastases. These comprised 78 patients who had hepatic artery infusion (HAD chemotherapy (HAI 
group), 30 who had portal vein infusion (PVI) chemotherapy (PVI group) and 66 who had no regional! 
chemotherapy (resection alone group). The three groups were compared with one another in terms of 
complications, survival rate and patterns of recurrence. 

Results: Severe complications did not occur at any point during adjuvant HAI or PVI chemotherapy. 
The 5-year disease-free survival rate of patients in the HAI, PVI and resection alone groups were 35, 13 
and 9 per cent respectively, including six hospital deaths. Patients in the HAI group showed significantly 
improved recurrence rates in the remaining liver compared with the resection alone group (P = 0-03), 
and more prolonged disease-free and overall survival than those in the PVI (P=0-01 and P=0-02 
respectively) and resection alone (P = 0.0001 and P= 0-0006 respectively) groups. 

Conclusion: This study suggests that adjuvant HAI chemotherapy after hepatic resection may have 
therapeutic potential for improved management of patients with colorectal metastases. 
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hepatic artery infusion (HAL) chemotherapy of irresect 

. B10 į i : 
able hepatic colorectal metastases’ '” and portal vein 
infusion (PVI) chemotherapy after resection 





Introduction 


Hepatic resection affords the best hope of survival for of colar 
p i 


patients with hepatic metastases from colorectal cancer’. 
However, recurrence in the remaining liver is observed in 
41—48 per cent of patients after curative hepatic resection 
and is one of the most important prognostic factors 
determining survival'?. Hepatic recurrence is presumed 
to arise from undetectable microscopic metastases in the 
liver at the time of hepatic resection*”®. In fact, a previous 
study’ by the present authors revealed that about 35 percent 
of patients undergoing hepatic resection for gastrointestinal 
metastases have micrometastases, as shown by minute 
pathological examination of resected liver specimens. 
Therefore, a reasonable strategy for improvement in 


survival would be to prevent this recurrence by means of 


adjuvant regional chemotherapy. The role of adjuvant 
regional chemotherapy via the hepatic artery or portal vein 
after hepatic resection is still open to investigation, even 


though numerous studies have been reported concerning 
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ectal cancer U, 

The aim of this study was to assess the effect of adjuvant 
postoperative regional chemotherapy via the hepatic arteri 
or the portal vein on survival and recurrence in pu 
hepatic resection for colorectal metastases. 





ants with 





Patients and methods 


Patients 

Between April 1984 and March 1998, 174 patients (108 men 
and 66 women; median age 63 (range 21-80) years) under- 
went curative hepatic resection for metastatic colorectal 
cancer at Chiba University Hospital. The median follow-up 
time was 24 (range 1-152) months, until 31 March 1998. 
Criteria for resection of hepatic metastases from : olore stal 





cancer were: (1) good control of the primary tumou 
signs of disseminated disease on preoperative imaging; « 
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(3) complete resection of hepatic metastases with acceptable 
postoperative hepatic function. Preoperative evaluation 
routinely included abdominal ultrasonography, computed 
tomography of the abdomen, pelvis and thorax, abdominal 
angiography and colonoscopy. Intraoperative bimanual 
palpation and ultrasonographic imaging of the liver were 
the final diagnostic procedures. Standard techniques for 
isolation and control of inflow vessels were used during 
hepatic resection, and blunt parenchymal dissection was 
performed. Haemostasis was achieved by ligation of 
individual blood vessels and bile ducts, and sealing with 
fibrin glue. Lymph node dissection of the hepatoduodenal 
ligament was performed routinely. 

In principle, HAT chemotherapy was administered after 
hepatic resection in patients with normal arterial anatomy, 
whereas hepatic resection alone was performed if anom- 
alous hepatic arterial vessels were present on the arterio- 
gram. Between 1986 ahd 1991 adjuvant postoperative PVI 
chemotherapy was sometimes used instead of HAT che- 
motherapy. Consequently, for 78 patients a catheter was 
placed in the hepatic artery through the gastroduodenal 
artery during the hepatic resection for postoperative HAI 
chemotherapy (HAI group). In 30 patients a catheter was 
placed in the portal vein through the right gastroepiploic 
vein at the time of operation for the purpose of post- 
operative PVI chemotherapy (PVI group). These patients 
underwent cholecystectomy to prevent drug-induced cho- 
lecystitis, and devascularization of the distal stomach and 
proximal duodenum to minimize the risk of misperfusion. 
Complete liver perfusion via the catheter was confirmed by 
indigo carmine injection. The catheter was tunnelled 
through the abdominal wall and connected to a port 
(Infuse-a-Port, 7 Fr for arterial therapy and 8 Fr for venous 
therapy, Strato/Infusaid; Pfizer Hospital Products Group, 
Norwood, Massachusetts, USA) embedded in the subcuta- 
neous pocket which was made on the fascia of the external 
oblique muscle. Sixty-six patients had hepatic resection 
alone. 


Schedule for adjuvant hepatic artery and portal vein 
infusion chemotherapy after hepatic resection 


Postoperative adjuvant HAI or PVI chemotherapy consisted 
of continuous infusion of 5-fluorouracil (5-FU) (500 mg per 
day) for 14days from day 21 after operation and a bolus 
injection of aclarubicin (40 mg) suspended in a lipid contrast 
medium (Lipiodol Ultra-Fluide; Laboratoire Guerbet, 
Aulnay-sous-Bois, France) on day 35 after operation through 
an implanted subcutaneous infusion port. After release from 
hospital, mitomycin C (2—6 mg) was given every month and 
aclarubicin (20-40 mg) suspended ina lipid contrastmedium 
was given every 3—6 months; these therapies were repeated 
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as long as the catheter remained patent, or for 3 years after 
leaving hospital. The infusion port was flushed with 
heparinized saline immediately after every hepatic artery or 
portal vein infusion. Furthermore, fluoropyrimidines such 
as 5-FU or 1-hexylcarbamoyl-5-fluorouracil were admini- 
stered orally to all patients after leaving hospital. In general, 
these oral anticancer agents were given after resection of 
primary colorectal cancer. 

During the hospital stay patients underwent weekly 
complete blood count, platelet count and liver chemistry 
studies. After leaving hospital, chest radiography, abdom- 
inal ultrasonography and abdominal computed tomogra- 
phy were done 3-4 monthly, and complete blood counts, 
platelet counts, liver chemistry studies, and serum carcino- 
embryonic antigen (CEA) and carbohydrate antigen 19-9 
(CA19-9) levels were measured bimonthly. Toxicity and 
catheter or port-related complications were documented. 
Cancer recurrence was identified by findings on serial 
imaging studies or increasing CEA or CA19-9 levels. 


Statistical analysis 

Variables were compared with the x? and Mann-Whitney U 
tests. Disease-free and overall survival curves were con- 
structed by means of the Kaplan-Meier method'*. To 
compare differences between survival curves, the log rank 
test was used!*. Significance was established at P<0.05. 
Statistical calculations were performed by means of the 
Statistical Package for the Social Sciences software (SPSS, 
Chicago, Illinois, USA). 


Results 


Patient background 


Patient characteristics, grouped according to the type of 
treatment, are listed in Table 1. The median length of 
follow-up was 30 (range 2-152) months in the HAI group, 
24 (range 2-141) months in the PVI group and 21 (range 1- 
146) months in the resection alone group. No significant 
differences of characteristics were observed among the 
three groups. During follow-up, patients with localized and 
resectable recurrence underwent metastasectomy, includ- 
ing repeat hepatic resection in 13 patients (seven in the HAI 
group and six in the resection alone group), pulmonary 
resection in five (one in the HAI group, one in the PVI 
group and three in the resection alone group). Patients 
undergoing resection alone or resection with PVI who 
developed irresectable recurrence in the remnant liver 
received HAI chemotherapy by the Seldinger method’. 
Patients who developed disseminated disease or irresectable 
recurrence received systemic chemotherapy. 
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Table 1 Characteristics of patients in the three treatment groups 





*Major hepatic resection included bisegmentectomy (lobectomy) and 
trisegmentectomy; minor resection included segmentectomy and wedge 
resection. HAI, hepatic artery infusion; PVI, portal vein infusion 


Mortality rate, toxicity and complications 


Six patients, including one in the HAI group, one in the 
PVI group and four in the resection alone group, died 
within 60 days of hepatic resection owing to hepatic failure 
caused by infection. No death was caused by regional 
chemotherapy. These patients were included in the 
survival analyses. 

Minor chemotherapeutic toxicity (e.g. nausea, vomit- 
ing, diarrhoea, pain and fever) occurred in 46 (59 per cent) 
_ of 78 patients receiving HAI chemotherapy and in 23 (77 
per cent) of 30 receiving PVI chemotherapy. These minor 
toxicities were most frequently observed after the admin- 
istration of aclarubicin suspended in a lipid contrast 
medium. Twenty-nine patients (37 per cent) in the HAI 
group and 22 (73 per cent) in the PVI group received a full 
chemotherapy dosage in hospital. The remaining patients 
required a dose reduction according to their general 
condition or haematological toxicity. However, no patient 
developed clinically apparent sclerosing cholangitis or 
severe drug-induced hepatitis. White blood cell count, 
serum alanine aminotransferase and total bilirubin levels 
showed no changes during HAI or PVI chemotherapy. 
Only platelet counts were found to have decreased 
significantly after a bolus administration of aclarubicin 


© 1999 Blackwell Science Ltd 





100 a 
80 | 
cy 
g 
Qo 
E 
T 
2 
2 40 | 
3 1 
a 
zoe Mia 
as hee eS 
0 12 3 4 5 6 7 8 9 10 11 12 13 
Time {years} 
No. at risk 
HAI 78 50 34 22 15 11 7 § 5 4 4 3 4 Q 
PVI 30 18 8 5 4 4 3 3 Q 
Resection alone 66 23 11 9 5 2 {4 1 1 + 4 6 


Fig. 1 Disease-free survival rate in patients undergoing resection 
and hepatic artery infusion (HAD) chemotherapy, resection and 
portal vein infusion (PVD chemotherapy or resection alone. P< 
0-05 versus PVI; +P < 0-001 versus resection alone (log rank test) 
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Fig. 2 Survival rate in patients undergoing resection and hepatic 
artery infusion (HAD chemotherapy, resection and portal vein 
infusion (PVI) chemotherapy or resection alone. "P< 0-05 verses 
PVI; tP < 0-001 versus resection alone (log rank test) 


(40 mg) suspended in lipid contrast medium compared with 
values before administration (mean(s.d.) 3310125) versus 
153(61) x 10° perpl for HAI chemotherapy, P= 0-0001, 
297(100) versus 192(72) x 10° per ul for PVI chemoth 
P=0-001; Mann-Whitney U test). However, the deci 
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Fig. 3 Survival rate in patients with a unilateral and b bilateral 
metastases undergoing resection and hepatic artery infusion 
(HAT) chemotherapy, resection and portal vein infusion (PVD 
chemotherapy or resection alone. *P< 0.05 versus PVI, +P<0-01, 
£P.<0-05 versus resection alone (log rank test) 


platelet count was temporary and did not cause serious 
complications. 

The median duration of catheter patency in the HAI and 
PVI groups was 16 (range 1-37) and 18 (range 2-32) months 
respectively. Catheter or port-related complications oc- 
curred in 33 patients (42 per cent) in the HAI group, 
comprising 19 occlusions, ten extravasations, two infections 
and two backward flows to the common hepatic artery. 
Complications also occurred in 12 patients (40 per cent) in 
the PVI group, comprising seven occlusions, two extra- 
vasations, one infection, one infection with skin necrosis, 
and one dislocation of a port. 
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Fig. 4 Survival rate in patients with a solitary and b multiple 
metastases undergoing resection and hepatic artery infusion 
(HAD chemotherapy, resection and portal vein infusion PVD 
chemotherapy or resection alone. *P < 0-05 versus resection alone 
(log rank test) 


Survival in each treatment group 


‘The disease-free and overall survival curves related to each 
treatment group are shown in Figs 1 and 2. The estimated 5- 
year disease-free survival rates after HAI, PVI and resection 
alone were 35, 13 and 9 per cent, including six hospital 
deaths. The corresponding overall survival rates were 40, 17 
and 20 per cent respectively. The HAI group revealed a 
significantly better disease-free survival rate than the PVI 
and resection alone groups (P=0-01 and P=0-000] 
respectively). Moreover, the HAI group had a significantly 
better survival rate than the PVI and resection alone groups ` 
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Table2 Sites of first recurrence 





Values in parentheses are percentages. HAI, hepatic artery infusion; PVI, 
portal vein infusion. *P< 0-08 versus resection alone Of test) 


(P=0-02 and P=0-0006 respectively). However, there was 
no significant improvement in survival rate in the PVI group 
compared with those who had resection alone. 

Figs3 and 4 show survival after hepatic resection 
according to the distribution and number of hepatic 
metastases. HAI was followed by a significantly better 
survival rate than resection alone in patients with unilateral, 
bilateral or multiple hepatic metastatic lesions (P = 0-007, 
P=0-03 and P=0-001 respectively). Moreover, patients in 
the HAI group with unilateral hepatic metastases showed 
significantly better survival than those in the PVI group 
(P=0-04). No significant difference in survival was found 
between patients with and without catheter or port-related 
complications in either the HAI or the PVI group. 


Patterns of recurrence 


The sites of first recurrence are listed in Tabe 2. In patients 
undergoing each treatment, recurrence in the remaining 
liver was the most frequent, followed by lung metastasis and 
recurrence at the primary site. Patients in the HAI group 
had significantly fewer recurrences in the remaining liver 
than those having resection alone (P=0-03, X? test). 
However, patients in the PVI group did not show a 
significantly ameliorated rate of hepatic recurrence com- 
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pared with those heving resection alone. No obvious 
differences in recurrence rate in the lung and primary site 
were found among the three groups. 


Discussion 


This paper reports the effects of adjuvant HA} and PVI 
chemotherapy after hepatic resection: adjuvant HAL was 
followed by significantly better rates of disease-free and 
overall survival than adjuvant PVI or resection alone in this 
non-randomized study. Recurrence rates in PVI and 
resection alone groups were similar to those reported in 
the literature’’. However, patients receiving HAI had 
significantly less recurrence in the remaining liver than 
those having resection alone, and better rates of survival, 
The observed improvement in the outcome of patients with 
more advanced hepatic metastases, such as bilateral and 
multiple metastases, is especially encouraging. HAI che- 
motherapy in patients undergoing hepatic resection for 
colorectal metastases is an effective and safe treatment, and 
appears to reduce che likelihood of recurrence} 
Adjuvant HAI chemctherapy should now be compared 
with resection alone ir a randomized study. 

The portal vein is the vascular compartment most 


4 


© commonly invaded by hepatic metastases, and intrahepatic 


i 





spread of tumours occurs via the portal vein'’. Moreover 
hepatic micrometastas2s up to a size of 100-200 um initial 
have a predominant vzscularization via the portal vein and 
up to 60 per cent of macrometastases have a peripheral 
portal supply’®. The livid contrast medium (Lipiodol used 
in the chemotherapy schedule is a carrier for the anticancer 
drug. Miyazaki etal” demonstrated that PVI of 
agents with Lipiodol may result in a powerful tumoneidal 
effect on micrometastases existing in the sinusoidal space 
and portal venules. However, the disease-free survival cu 
in the PVI group was similar to that of the HAI group for 
only the first 12 months, and adjuvant PVI chemotherapy 
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did not produce an otvious improvement in survival 1 





C: 
Two other small studies have suggested that adjuvan: PVI 
chemotherapy after hepatic resection might not benefit 
survival or hepatic reeurrence’’”*, In the present study, 
patients in the PVI group had a lower 5-year survival rate 
than was typical for a series of hepatic resections. One of the 
possible reasons may be the high frequency of more 
advanced hepatic metastases in the PVI group compared 
with the frequency in most published reports”. 

Clinical and experimental investigations have shown that 
as the tumour contirues to grow, exceeding a size of 
200pm, newly built capillaries, arterially supplied, are 
found in micrometastzses that grow next to hypervascular 
metastases, and that metastatic tumours reaching a diameter 
of 5~7mm are predcminantly perfused by the arterial 
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route’?°"4_ Consequently, adjuvant PVI chemotherapy 
after hepatic resection might be less able to improve survival 
and ameliorate the frequency of recurrence in the remaining 
liver compared with adjuvant HAI chemotherapy. In an 
experimental study, which examined the anticancer effects 
of local administration of mitomycin C via the hepatic 
artery or the portal vein on implantation and growth of VX2 
cancer injected into rabbit liver, anticancer agents given via 
the hepatic artery had better effects on early metastatic 
hepatic tumour than those administered via the portal 
vein”. 

Although significantly decreased platelet counts 
occurred after administration of aclarubicin suspended in 
a lipid contrast medium compared with values before 
administration, serious toxic complications, such as scler- 
osing cholangitis, and serious hepatitis attributable to the 
regional chemotherapy were not observed in this study, 
indicating that these treatments were acceptable as an 
adjuvant regional modality. 

The present regimen of continuous intrahepatic 5-FU 
combined with bolus administration of aclarubicin emulsi- 
fied with Lipiodol may be a special characteristic of the 
present treatment. 5-FU and floxuridine (FUDR) are the 
major active drugs used for the treatment of colorectal 
cancer'’?°, Aclarubicin is an anthracycline analogue, and 
this analogue suspended in Lipiodol has been used 
frequently in the treatment of hepatocellular cancer?’* in 
the hope that Lipiodol would help in accumulating and 
retaining anticancer agents in the sinusoidal space for a 
sufficient period’’. However, the best choice of drugs, 
dosage and schedule remains unclear. Therefore, compara- 
tive trials to evaluate better combinations of drugs are 
needed. 

In the present study, arterial ports were chosen rather 
than implantable continuous infusion pumps because of the 
low cost and small size of the ports. The chief complication 
with the ports is an approximately 40 per cent incidence of 
catheter occlusion, requiring cessation of treatment in more 
than 20 per cent of patients™™!™>°, In the present study, 
about 40 per cent of patients were obliged to cease adjuvant 
chemotherapy owing to catheter or port-related complica- 
tions, which may be caused by the limitations of device 
ability, poor maintenance of a device or the use of a lipid 
contrast medium as carrier for the anticancer drug. 
Although no significant difference in survival was observed 
between patients with and without these complications, it 
would be desirable to employ a more reliable device and to 
improve the schedule for drug administration and device 
maintenance. In case of catheter occlusion, methods of 
replacing blocked hepatic artery catheters?! and procedures 
for percutaneous transaxillary catheter insertion for hepatic 
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artery infusion chemotherapy?” may be of benefit to 
patients who are responding to treatment. 

Since this study was not a random-assignment trial and 
did not include definitive analysis of utility for this modality, 
a prospective randomized trial should be carried out to 
examine the role of adjuvant regional chemotherapy, and to 
assess the role of adjuvant systemic chemotherapy, in the 
prevention of lung metastases, local recurrence and 
disseminated disease. 

In conclusion, this study suggests that adjuvant HAI 
chemotherapy after hepatic resection may have a therapeu- 
tic potential for improved management of patients with 
colorectal metastases. PVI chemotherapy appears to offer 
no benefit. It is considered that a prospective randomized 
study is needed to evaluate the effects of these adjuvant 
treatments fully. 
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Background: Portal venous tumour extension and intrahepatic metastasis result in a poor prognosis 
following hepatectomy for hepatocellular carcinoma (HCC). Anatomical resection is, in theory, 
preferable for eradicating these types of invasion. Des~y-carboxy prothrombin (DCP) has been reported 
to be associated with adverse pathological variables. This study investigated the significance of 
anatomical resection and DCP as predictive factors for postoperative recurrence of HCC. 

Methods: A retrospective cohort study was carried out in 138 consecutive patients who underwent 
hepatectomy for HCC smaller than 5 cm using the Cox proportional hazards model. 

Results: Eight factors were univariately related to poor prognosis (in decreasing order of hazard ratio): 
intrahepatic metastasis, multiple tumours, o-fetoprotein 32ng/ml or more; DCP greater than 
0-1 arbitrary units (AU), tumour-exposed surgical margin, vascular invasion, non-anatomical resection 
and tumour 2-5cem or more. Three variables (DCP, vascular invasion and tumour-exposed surgical 
margin) were excluded by a stepwise procedure in multivariate analysis. Although DCP was not an 
independent prognostic factor, a model replacing intrahepatic metastasis with DCP showed similar 
predictive accuracy in a receiver-operating characteristic curve. 

Conclusion: Anatomical resection appeared to have a beneficial effect on recurrence-free survival after 
hepatectomy for HCC. DCP measurement was effective in predicting HCC recurrence and had the 


advantage that it can be assessed before operation. 


Paper accepted 10 April 1999 


Introduction 


Hepatic resection is accepted as the treatment of choice 
for hepatocellular carcinoma (HCC) whenever feasible’. 
In spite of the remarkable progress in imaging and 
surgical techniques during the 1980s, a high 
mcidence of intrahepatic recurrence remains a major 
drawback’. 

With regard to postoperative recurrence, portal venous 
tumour extension and intrahepatic metastasis have been the 
factors most consistently reported to be indicative of poor 
prognosis™™!6ó, On this basis, Makuuchi etal.” have 
developed a technique of systematic subsegmentectomy 
employing intraoperative ultrasonography. In theory, this 
technique can eradicate intrahepatic metastases confined to 
tumour-bearing portal tributaries with minimal parenchy- 
mal loss. Although a number of reports have advocated 
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systematic subsegmentectomy as the standard treatment 
of HCC!*!*!®, the survival benefit of this surgical - 
procedure has not been evaluated accurately. On the 
other hand, recent studies have reported” that des~y- 
carboxy prothrombin (DCP), a new marker for HCC”, 
is closely linked to these pathological factors”!?, 
suggesting its usefulness as a prognostic variable. In 
the present study, a comprehensive prognostic study of 
HCC recurrence after hepatectomy was undertaken, 
which incorporated DCP and surgical procedures 
including systematic subsegmentectomy. i 


Patients and methods 


The present study included 161 patients who had under- 
gone initial and curative hepatic resection for HCC 
measuring less than 5 cm in maximal diameter at the First 
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Department of Surgery, Shinshu University Hospital, 
between 1990 and 1996. Curative resection was defined as 
removal of all recognizable tumour®. Of the 161 patients, 
138 were finally entered into the analyses, and 23 patients 
were excluded for the following reasons: five were lost to 
‘follow-up after discharge, one died in hospital from 
postoperative hepatic failure and data were lacking for 17 
(DCP data in 11, and incomplete pathological analysis in 
` six). Indications for various surgical procedures were 
defined according to previously described criteria”?. Op- 
erations were classified as follows: lobectomy — resection of 
a hemihepatic lobe (two patients); segmentectomy —resec- 
tion of a segment according to Healey and Schroy’s 
definition (i.e. right posterior, right anterior, left medial 
and left lateral segments)” (ten patients); subsegmentect- 
omy'’ — anatomical resection of a Couinaud’s segment” 
‘(also called subsegment, or S1-S8) (44 patients); and limited 
resection ~ all other non-anatomical’ resections (82 
patients). 

After discharge, patients were closely followed up as 
outpatients. Routine checks for recurrence included ultra- 
sonography; dynamic computed tomography, measure- 
ment of o-fetoprotein (AFP) and DCP levels, and hepatic 
angiography when recurrence was suspected. Recurrence 
was diagnosed based on the combination of these clinical 
evaluations. The endpoint of this study was disease 
recurrence. Recurrence-free survival time was defined as 
the interval between operation and diagnosis of recurrence. 


Variables analysed 7 

The variables studied could be classified as host-, cancer-, or 
surgery-related factors. The host-related factors were age, 
„sex and associated liver assessed microscopically using non- 
cancerous parts of resected specimens”®. Cancer-related 
factors were: tumour multiplicity, maximum tumour 
diameter, vascular invasion, intrahepatic metastasis, pre- 
sence and/or invasion of a tumour capsule, tumour cell 
` differentiation”’, serum AFP level and plasma DCP level. 
Differentiation between multiple tumour nodules and 
intrahepatic metastasis was made according to the guide- 
lines proposed by the Liver Cancer Study Group of Japan 
(LCSGJ)**. Surgery-related factors included type of resec- 
tion (minor versus major and non-anatomical versus 
anatomical) and surgical free margin (more versus less than 
5mm and non-exposed versus exposed). Regarding the 
surgical free margin, 5mm was set according to the 
guidelines proposed by the LCSGJ**; non-exposed versus 
exposed was chosen on the basis of clinical experience from 
this institution. 
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Statistical analysis 
Recurrence-free survival curves for individual variables 
were constructed using the Kaplan-Meier method”®, and 
univariate analysis was done using the log rank test”®. 
Multiple regression analysis was performed using the Cox 
proportional hazards model’®. Variables to be entered into 
the regression analysis were chosen on the basis of the 
results of univariate analyses and on consistency of the 
results of previous studies. The model selected for multiple 
regression was created by the backward elimination method 
and also by the best subset selection method. The goodness 
of fit of the adopted model was assessed by the cross- 
validation method”®. The biological significance of tumour 
markers was studied through their relationships with 
pathological variables. The capacity of the model to predict 
prognosis was tested using the receiver-operating char- 
acteristic (ROC) curve®?, 

All statistical analyses were performed using the Statis- 
tical Analysis System (SAS Institute, Cary, North Carolina, 
USA)’?. 


Results 


Median follow-up time was 480days. The endpoint 
(recurrence) was observed in 77 patients. The liver was 
the first site of recurrence in all patients, although lung, 
brain or bone metastasis occurred later in some. The 
remaining 61 patients were censored as follows: 48 were 
confirmed to be free from recurrence at the time of 
manuscript submission; four had died from causes unrelated 
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Fig. 1 Overall recurrence-free survival curve of 138 patients who 
underwent initial and curative hepatic resection for 
hepatocellular carcinomas 5 cm or less in maximal diameter 
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Fig.2 Kaplan-Meier plots of recurrence-free survival. 

a Comparison of anatomical resection (subsegmentectomy, 
segmentectomy or lobectomy; 7 = 82) with non-anatomical 
resection (limited resection; 7 = $6). P= 0-012 (log rank test). 

b Comparison of preoperative values of des~y-carboxy 
prothrombin (DCP) level of 0-1 AU or less (2 = 90) or more than 
0-1 AU (r= 48). P=0-0012 (log rank test) 


Table1 Cox multivariate regression 
analysis: backward elimination method 


to recurrence; and nine were lost to follow-up between 
6 months and 7 years after surgery, but confirmed to be free 
from recurrence at this time point. The overall recurrence- 
free surviva. rate at 1, 2 and 3 years was 69, 48 and 37 per 
cent respectively (Fig. 1). Median recurrence-free survival 
was 684 days. 


Analysis by the Cox proportional hazards model 


The follow:ng eight factors, in decreasing order of hazard 
ratio, were found to be related to poor prognosis: presence 
of intrahepatic metastasis (hazard ratio 2-80, 95 per cent 
confidence interval 1-62-4-82); multiple tumours (2-39, 
1.49-3.81); serum AFP level of 32 ng/ml or more (2.34, 
1.44-3-79); plasma DCP level of more than 0-1 arbitrary 
units (AU) (2-10, 1-34-3.29); tumour-exposed surgical 
margin (1-94, 1-19-3-16),; presence of vascular invasion 
(1-92, 1-22-3-03); non-anatomical resection (1-76, 1-09- 
2-82); and maximal tumour diameter of 2-5 cm or more 
(1-65, 1-01-2-72). Recurrence-free survival curves stratified 
by factors of interest in the present study (anatomical versus 
non-anatomical resection and DCP value) are shown in 
Fig. 2. Subsequent Cox multiple regression analysis was 
performed with these eight and three other variables which 
had been advocated as prognostic in previous studies: 
tumour cell differentiation, presence or absence of a tumour 
capsule, and/or capsular invasion. Results obtained by the 
backward elimination method and by the best subset 
selection method, to which Akaike’s information criterion 
(AIC) was applied? 2 are shown in Tables] and 2 
respectively. AIC is a measure of the goodness of fit (log 
likelihood) with a ‘penalty score’ for the complexity of the 
model (number of variables included). The optimum (i.e. 
simplest effective) model gives the lowest AIC value. The 
model selected by the backward elimination method 
corresponded to the second best model consisting of five 
variables by the best subset selection method. In view of the 
minimal difference in AIC value between this and the best 
model selected by the latter method, the results of the two 
methods agreed well with each other. Therefore, on the 





Values in parentheses are 95 per cent confidence intervals. AFP, a-fecoprotein. P> 0-15 was set as 
the cut-off for variable elimination 
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Table2 Cox multivariate regression 


analysis: best subset selection merhod 


The top two models in terms of score value are presented according to the number of variables 


included in the model (up to eight variables). Akaike’s information criterion (AIC) values for the top 


model with respective numbers of variables are shown, IM, intrahepatic metastasis; multiple, tumour 
multiplicity; AFP, serum -fetoprotein level; DCP, plasma des-y-carboxy prothrombin level; 
diameter, maximal tumour diameter; EXP, tumour-free surgical margin (exposed versus non- 


exposed); resection, type of resection (anatomical versus non-anatomical); invasion, vascular invasion; 


grade, tumour cell differentiation 
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Fig. 3 Cross-validation procedure for the final Cox model by 
multiple regression analysis. Observed and estimated survival 
functions for two groups of patients divided according to 
prognostic index (PI) score are demonstrated. PI score was 
calculated using the regression coefficients of the model 
constructed in the training sample 
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Fig. 4 Receiver-operating characteristic curve. Sensitivity against 


(1 specificity) in predicting recurrence within | year was plotted 
according to various cut-off points of prognostic index scor 
Solid line, final Cox model selected by stepwise procedure: 
dotted line, model consisting of variables that can be assessed 
before operation 
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Tabie3 Relationships between tumour 
markers and pathological parameters 






‘Vascular invasion — es 
` Absent -1447(689) 
"Present. 4832(1187) 

-Invasion of tumour a 

capsule ees 

Absent 4157(2530) 
‘Present =i“ 1039(328) 

Tumour cell differentiation” ae a 

Grade ttt - - 1063(701) 
Grade II-IV - 3054(1406) - 






Values are expressed as mean(s.e.). *Edmondson-Steiner classification. AFP. ct-fetoprotein; DCP, 
des-y-carboxy prothrombin. tGroups were compared by unpaired z test after log-transformation of 


data 


basis of the propriety of clinical interpretation, the model 
selected by the backward elimination method was adopted 
as the final one. No variable shown to be insignificant by 
univariate analysis was included in this model; however, 
three univariately prognostic variables were eliminated: 
plasma DCP level, vascular invasion and tumour exposed 
surgical margin. 


Jalidation of the model 


Patients were divided randomly into two groups: a training 
sample and a validation sample. In the training sample, the 
model was constructed again using the variables selected in 
the adopted model. Estimated recurrence-free survival 
curves were plotted based on this model and compared 
with the observed recurrence-free survival curves in the 
validation sample plotted by the Kaplan-Meier method”. 
No significant difference was found between the estimated 
and observed curves (Fig. 3). 


Biological significance of tumour markers 


The relationships between tumour markers and pathologi- 
cal variables are demonstrated in Table 3. Although serum 
AFP was strongly correlated with the extent of tumour 
differentiation, it had no significant relationship with other 
pathological variables. Plasma DCP showed significant 
correlations with these variables except for invasion of the 
tumour capsule, 


Accuracy of the model for predicting recurrence 
The trade-off between the rates of true positivity and 


false positivity for the adopted model in predicting 
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recurrence is illustrated by the ROC curve in Fig. 4. 
Fifteen patients censored with a follow-up period of 
less than I year were excluded from the plot. The most 
discriminant point was obtained at a prognostic index 
score of 1.2, which had a sensitivity of 63-4 per cent 
and specificity of 75-6 per cent. 

Fig. 4 demonstrates another ROC curve based on the 
model composed of the following five variables that can 
be assessed before operation: tumour multiplicity, 
maximal tumour diameter, serum AFP level, plasma 
DCP level and type of hepatic resection. The overall 
predictive accuracy of two models can be compared by 
estimating the area under the ROC curve (AUC); the 
larger the AUC, the better the prediction’’. The two 
curves coincided almost completely, and the AUCs 
were not significantly different (P= 0-40), 


Discussion 


The introduction of intraoperative ultrasonography has 
made it possible to perform anatomical resection of the liver 
(i.e. systematic subsegmentectomy’ ’) safely even in patients 
with impaired liver function. Recent studies showing the 
close relationship between pathological prognostic factors 
and DCP value!” have led to the hypothesis that DCP may 
serve as an alternative prognostic variable that can be assessed 
before operation. Among many reports concerning the 
prognosis after hepatectomy for HCC**"!6?** the present 
study evaluated the value of both anatomical resection, 
including systematic subsegmentectomy, and DCP. 
Thereare several notable findingsinthe presentstudy both 
in univariate and multivariate analyses. First, univariate 
analysis showed that poor prognosis was related to a tumour- 
exposed surgical margin, butnottoaclearance ofless than 0.5 
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or 1-0cm. The latter criterion is defined as the surgical free 
margin by the LCSGJ*°. Most previous studies have adopted 
this criterion, but reached rather negative results”"!1+!2/16, 
Conversely, tumour exposure was shown to be a prognostic 
factor in a few reports®!* „Therefore, the present results, 
together with those of former studies, question the currently 
proposed criterion for the surgical free margin. 

Asecond pout highlighted in univariate analysis was that, 
although the extent of hepatic resection (major versus 
minor) was not correlated with a better prognosis, 
anatomical resection was shown to be associated with a 
higher recurrence-free survival rate. Previous studies have 
reached a similar conclusion concerning the role of major 
hepatic resection’**; however, the clinical relevance of 
anatomical resection including systematic subsegmentect- 
omy was verified in the present study. 

Multivariate analysis identified five of eight univariately 
predictive variables as independent while three variables 
(vascularinvasion, tumour exposed surgical marginand DCP 
level) were excluded at this step. As vascular invasion is 
presumed to result in intrahepatic metastasis**, these two 
factors are thought to representa similar pathological entity. 
Thus, exclusion of vascular invasion, a variable strongly 
related to poor prognosis in the present and former 
27-16 can be explained by its equivalence to 
intrahepatic metastasis. Of two surgery-related factors, 
surgical free margin was excluded. It is interesting that 
the results of the best subset selection method indicated 
that these two factors were statistically very analogous, 
since models with five variables including either one of 
these factors had similar scores (Table 2). Given that 
HCC recurrence can partly be ascribed to intrahepatic 
metastasis, these results indicate that securing a surgical 
free margin is important for eradicating minute intrahe- 
patic metastases around the main tumour. This can be 
achieved more systematically by resecting the tumour 
together with the tumour-containing portal vein and 
corresponding hepatic territory (anatomucal resection). 

With regard to tumour markers, ithas been suggested that 
the level of AFP reflects the extent of tumour differentia- 
tion!®3336 and that DCP is an indicator of tumour 
invasiveness reflecting intrahepatic metastasis and vascular 
invasion?™??, Overall, the present results support these 
considerations, and the exclusion of DCP from the risk score 
can beaccounted for byitsclose correlation with pathological 
prognostic factors. By contrast, AFP 1s considered to 
represent a certain unidentified prognostic factor. 

The model adopted in this study appeared to be relevant, 
as verified by cross-validation and ROC analysis. Of 
particular interest was the fact that the ROC curve 
constructed exclusively with variables that can be assessed 
before operation showed almost identical accuracy for 
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predicting recurrence. Prognostic information on intrahe- 
patic metastasis could be substituted by evaluating other 
variables before operation. In this regard, although DCP 
was not an independent prognostic factor, 1t still has clinical 
significance. 

A limitation of this study was that patients were not 
assigned randomly to various surgical procedures. The 
extent of cirrhosis was the factor most likely to have caused 
the selection bias in this investigation. Although this factor 
was adjusted for in multiple regression analysis, the present 
observations should be verified in a prospective randomized 


study. 
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Background: Whilst nitric oxide has a clearly defined role in renal haemostasis, debate continues over 
its pathophysiology. This study investigated the function of nitric oxide in a model of renal warm 
ischaemia-reperfusion injury. 

Methods: Rats underwent bilateral renal warm ischaemia (45 min) after pretreatment with nitric oxide 
donors, nitric oxide synthase (NOS) inhibitors or saline (control). Following reperfusion (20 min) a 
unilateral nephrectomy was performed to measure renal nitric oxide (as nitroxides) and oxidative DNA 
and protein damage. Renal function was measured on days 2 and 7 before terminal nephrectomy for 
analysis and morphology. 

Results: The increase in renal nitric oxide level seen early in reperfusion (20min) (P<0-01) was 
prevented by inhibition of constitutive (CNOS) but not inducible (INOS) NOS. The increase in oxidative 
damage (P<0-01) was exacerbated by nitric oxide donors (P< 0-01) but ameliorated by NOS inhibition 
(P<0-01). Control nitric oxide remained increased through to day 7 (P< 0-01) but was reduced by nitric 
oxide donors and cNOS inhibitors (P< 0-05). Oxidative damage returned towards normal in the control 
group, whereas both DNA and protein damage persisted following NOS inhibition (P< 0-01). 
Conclusion: Inhibition of the postischaemic increase in the level of nitric oxide was associated with an 
early decrease in, but eventual exacerbation of, oxidative damage. This suggests the prolonged increase 
in renal nitric oxide concentration was cytoprotective overall, 
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Introduction 


Nitric oxide is a free radical derived from the oxidation of 
L-arginine’ under the control of nitric oxide synthase 
(NOS), an enzyme with both constitutive (CNOS) and 
inducible (iNOS) isoforms. Nitric oxide plays a major role 
in renal homoeostasis by antagonizing the vasoconstrictive 
effect of angiotensin I on the afferent arteriole? and, by 
maintaining renal blood flow and glomerular filtration rate 
(GFR), on sodium regulation’ . Both isoforms of NOS are 
expressed, with cNOS predominately localized to the 
preglomerular vasculature, macula densa and collecting 
duct whereas iNOS has a more general distribution with the 
exception of the vessels and macula densa®, 

The complex interrelated sequence of events that under- 
lies renal ischaemia—reperfusion injury involves priming the 
endothelium during ischaemia to produce both free radicals 
and chemoattractants upon reperfusion which sequester 
and activate neutrophils, thus amplifying the injury’. There 
remains continuing uncertainty about the role of nitric 
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oxide in renal ischaemia—reperfusion injury with the 
and experimental evidence offering support for both a 





have often been reached by extrapolating the results of 
(presumed) pharmacclogical manipulation of nitric oxide 





and NOS. Caution must be exercised when interpreting 
such results because these structural analogues of L- 
arginine can interfere with iron-centred enzymes” a 
stimulate nitric oxide generation in endothelial cells? 
This study used a new in vivo model of renal warm 
ischaemia—reperfusion injury’*. This allowed the collation 
of functional (GFR), morphological and cellular (oxidative 
DNA and protein damage) markers of injury with the 
comparable renal nitric oxide levels from early in reperfu- 
sion to late in the recovery phase. Previous work demon- 
strated that 45 min of renal warm ischaemia was optimal to 


$ 


maximize recoverable injury and, using this as the control, 





the effect of manipuleting nitric oxide and NOS on renal 





nitric oxide levels and subsequent outcome was assessed. 
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Exogenous nitric oxide was provided by sodium nitroprus- 
side with L-arginine used to promote endogenous nitric 
oxide generation. The isoforms of NOS were inhibited with 
N©-nitro-L-arginine methyl ester (L-NAME) (predomi- 
nantly cNOS inhibition), N’,N°-dimethylarginine 
(ADMA) (cNOS and iNOS inhibition)! *?$, aminoguani- 
dine (selective iNOS inhibition)? and hydrocortisone 
(non-specific iNOS inhibition)'*, 


Materials and methods 


New model of renal warm ischaemia-reperfusion 
injury 

Groups of adult male Wistar rats (7 = 6) were anaesthetized 
with halothane, a midline laparotomy was performed and 
the renal vascular pedicles were exposed'*. Some 20 min 
before placing an occlusive vascular clamp across both renal 
pedicles, 1 ml normal saline (control) or saline with nitric 
oxide/NOS manipulator (see below) was infused into the 
vena cava. Following 45 min of bilateral renal ischaemia and 
20min of reperfusion a left nephrectomy was performed 
with the kidney immediately snap-frozen and stored at 
~ 70°C until analysis. The animal was then recovered and 
the GFR measured on the second and seventh postoperative 
days using a ”’’Tc-labelled diethylenetriamine penta- 
acetate (Amersham International, Amersham, UK) clear- 
ance technique'’. Following estimation of the day 7 GFR, 
the animal was killed and a right nephrectomy immediately 
performed, with part of the kidney preserved in formalin 
and the remainder snap-frozen. The formalin-fixed speci- 
mens were stained with haematoxylin and eosin and the 
damage was graded on an arbitrary scale from 0 to 4 (where 
0 was normal) by an experienced renal histopathologist'*. A 
second control group (for baseline values) was also studied; 
these animals underwent an identical operative procedure 
and nephrectomy, but without renal ischaemia. 

The nitric oxide-NOS manipulators were used in the 
following doses: L-NAME and ADMA, both 50 mg/kg 
body-weight!*”°, aminoguanidine”! 50 mg/ kg, hydrocorti- 
sone!” 20 mg/kg, sodium nitroprusside (SNP)? 2-5 mg/kg 
and L-arginine*” 300 mg/kg. 


Measurement of renal nitroxides 


Kidney sections were homogenized with chilled (4°C) 
distilled deionized water (to 20 per cent w/v) and clarified by 
freeze-thaw cycling three times from — 196°C to 4°C, then 
centrifuged at 15 000g for 15 min at 4°C. Renal nitrite was 
determined by means ofan endpoint assay” *. Equal volumes 
(500 ul) of homogenate and Griess reagent (BDH, Poole, 
UK) were incubated at 60°C for 15 min. The absorbance of 
the resultant azo dye was measured spectrophotometrically 
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and the nitrate concentration was derived froma calibration 
curve (coefficient of variation less than 2 per cent). Renal 
nitrate was calculated from a kinetic assay’. Renal 
homogenate was diluted 1:7 with potassium phosphate 
buffer 0-14 mol/l. A mixture of 400 ul buffer, 300 pl distilled 
deionized water and 250 ul sample was incubated at 25°C 
for 2 min before adding 25 ul flavin adenine dinucleotide 
(final concentration 2-5 umol/l) and 8 ul reduced nicotina- 
mide adenine dinucleotide phosphate (final concentration 
96 umol/l). Then 17 ul nitrate reductase (0-056 units) was 
added and the rate of change in absorbance over 3 min 
(Ady min) at 25°C measured spectrophotometrically (at 
344nm). The A4;.,i, could then be used to calculate the 
renal nitrate concentration from a calibration curve 
(coefficient of variation less than 5 per cent). Homogenate 
protein concentration was determined by the bicinchoninic 
acid reaction and the nitrate expressed as nanomoles per 
milligram of protein. Duplicate measurements were taken 
in every kidney and the mean of these was used for 
subsequent analysis. 


Quantification of DNA damage 


Renal DNA was isolated and extracted using standard 


5 


techniques”. Briefly, samples were thawed, homogenized 
in extraction buffer (Trisma base 0-1 mol/l, sodium chloride 
0-l mol/l, ethylenediamine tetra-acetic acid (EDTA) 
20 nmol/l), and centrifuged at 2500r.p.m. and 10°C for 
15min. The pellet was resuspended (Trisma base 
20mmol/l, EDTA 20mmol/l, 1-5 per cent w/v sarkosyl 
and then Tris-hydrochloric acid 10mmol/l, EDTA 
1 mmol/l) and 0-5 mg ribonuclease A and 2 mg pronase E 
were added with incubation overnight at 37°C. Following 
the addition of Tris—hydrochloric acid 10 mmol/l, EDTA 
l mmol/l and sodium acetate 7-5 mol/l, the DNA was 
precipitated with ice-cold 100 per cent ethanol. The 
concentration of DNA was calculated spectrophoto- 
metrically (260 nm) and 60-ug aliquots were freeze-dried. 
These aliquots were later reconstituted in water, heated 
to 100°C and rapidly cooled before digestion with nuclease 
P, (Calbiochem, Nottingham, UK) and alkaline phospha- 
tase at 37°C. Three nucleotide standards were prepared: 
2’-deoxyadenosine (dA; range 0-15 pmol/l), 2’-deoxygua- 
nosine (dG; range 0-50 mol/l) and 8-oxo-2’-deoxyguano- 
sine (8-oxo-dG; range 0-30 nmol/l; Wako Bioproducts, 
Richmond, California, USA). A 150 x 4.6-mm Hypersil 
ODS (Cig) column (Phenomenex, Macclesfield, UK) was 
used for analysis, with an injection loop of 100 ul and 
column flow rate of | ml/min. The dA and dG peaks were 
detected in the ultraviolet range (254 nm) and the 8-oxo-dG 
peak was measured electrochemically at 800mV (2nA 
sensitivity). System software calculated the peak areas for 
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dA, dG and 8-oxo-dG in the base standards and dG and 8- 
oxo-dG in the samples. A calibration curve for each base 
standard was constructed, allowing the sample base con- 
centration to be calculated (expressed as 8-oxo-dG per 10° 


dG). 


Quantification of the carbonyl content 


The carbonyl content was measured as an index of oxidative 
protein damage”. Kidney samples were homogenized in 
EDTA and centrifuged at 2500r.p.m. 2,4-Dinitrophenyl- 
hydralazine 10mmol/l was added and the protein pre- 
cipitated with trichloroacetic acid 20 per cent w/v. This was 
centrifuged at 13000g and the pellet resuspended in 
guanidine 6mol/l. After a further centrifugation at 
13 000g the absorbance at 360nm was determined. The 
carbonyl content (per mg protein) could be calculated from 
the molar absorption coefficient (MAC 22 000 mol”! em”). 


Statistical analysis 


Analysis of variance with Dunnet comparisons was used to 
establish any significant difference (taken as P<0-05) 
between the control and study groups. The Kruskal-Wallis 
test with Dunn comparisons was used to analyse the 
histological data. Values were expressed as mean(s.e.m.). 


Results 


There were no perioperative deaths. By day 2 there had been 
one death in each of the L-arginine, L-NAME and 
San groups. By day 7 there had been three 
additional deaths in the L-NAME group and one death in 
each of the SNP and ADMA groups. 


Nitric oxide 
Renal homogenate levels of nitrate rose significantly from 
baseline after 45min ischaemia and 20min reperfusion 
(control, P< 0.01). This rise was abolished by pretreatment 
with the cNOS and iNOS inhibitors (P< 0-01) (Fig. 1). At 
day 7 (Fig. 2) nitrate levels remained raised over baseline in 
the control group with comparable levels in. the iNOS 
groups, but were significantly lower in the nitric oxide 
donor (SNP, P < 0-01; L-arginine, P< 0-05) and in the cNOS 
and iNOS (L-NAME, P<0-01; ADMA, P<0-05) groups. 
Nitrite concentration remained below recordable limits 
in all groups. 


Oxidative DNA and protein damage 


At 20min reperfusion, control levels of 8-oxo-dG were 
significantly raised over baseline levels (P< 0-01). Levels of 
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Fig.1 Effect of pharmacological manipulation of nitric oxide 
and nitric oxide synthase before warm ischaemia on renal 
homogenate nitrate at 20 min reperfusion, Values are 
mean(s.e.m.); the horizontal dashed line represents the mean 
control value. SNP, sodium nitroprusside; 1 i 
HC, hydrocortisone; AG, aminoguanidine: } 
L-arginine methyl ester, ADMA, NN“ 
*P< 0-01 versus control (analysis of variance) 








ARG, L- me 
NAME, A AM onitro- 
-dimethylarginine. 








Nitrate (nmol/mg protein) 








SNP LARG HC AG 
Experimentai group 


L-NAME ADMA 


Fig.2 Effect of pharmacological manipulation of nitric oxide and 
nitric oxide synthase befcre warm ischaemia on renal 
homogenate nitrate at day 7. Values are mean(s.e.m.}; the 
horizontal dashed line resresents the mean contro! value. SNP, 
sodium nitroprusside; L-ARG, L ee He 
AG, aminoguanidine; L-NAME, M-nitro-1- pea methyl 
ester; ADMA, NË, a *P< 005, FP <0] 
versus control (analysis of variance) 
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Fig.3 Effect of pharmacological manipulation of nitric oxide and 
nitric oxide synthase before warm ischaemia on renal oxidative 
DNA damage at day 7. Values are mean(s.e.m.); the horizontal 
dashed line represents the mean control value. 8-oxo-dG, 8-oxo- 
2’-deoxyguanosine; dG, 2’-deoxyguanosine; SNP, sodium 
nitroprusside; L-ARG, L-arginine; HC, hydrocortisone; AG, 
aminoguanidine; L-NAME, N’-nitro-L-arginine methyl ester; 
ADMA, NY, NS-dimethylarginine. *P< 0-01 versus control 
(analysis of variance) 
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Fig.4 Effect of pharmacological manipulation of nitric oxide and 
nitric oxide synthase before warm ischaemia on renal oxidative 
protein damage at 20 min reperfusion. Values are mean(s.e.m.); 
the horizontal dashed line represents the mean control value. 
SNP, sodium nitroprusside; L-ARG, L-arginine; HC, 
hydrocortisone; AG, aminoguanidine; L-NAME, NC-nitro-L- 
arginine methyl ester; ADMA, N°,N“-dimethylarginine. 

*P< 0-01 versus control (analysis of variance) 
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Fig.5 Effect of pharmacological manipulation of nitric oxide and 
nitric oxide synthase before warm ischaemia on renal oxidative 
protein damage at day 7. Values are mean(s.¢.m.); the horizontal 
dashed line represents the mean control value. SNP, sodium 
nitroprusside: L-ARG, L-arginine; HC, hydrocortisone; AG, 
aminoguanidine; L-NAME, N©-nitro-L-arginine methyl ester; 
ADMA, N *,N©-dimethylarginine. *P< 0.01 versus control 
(analysis of variance) 


DNA damage were also raised above baseline in the 
pretreated groups, but the difference was not statistically 
significant. By day 7 (Fig. 3) levels of 8-oxo-dG had returned 
to normal in the control group but remained increased in 
the cNOS and iNOS and in the iNOS inhibitor groups (all 
P<0-01). 

Early in reperfusion, control levels of oxidative protein 
damage (Fig. 4) were raised above baseline (P < 0-01). Levels 
were increased above the control value in the SNP (P< 0-01) 
and L-arginine (P not significant) groups but were 
significantly reduced in all the NOS inhibitor groups 
(P<0-01). By day 7 (Fig. 5) levels of carbonyl suggested 
reduced damage in the L-arginine and SNP groups 
(P<0-01), but indicated increased damage in all NOS 
inhibitor groups (P< 0-01, except for aminoguanidine). 


Renal function 


Control GFR at day 2 was significantly impaired in 
comparison with the baseline value (P < 0-01). Pretreatment 
with both nitric oxide donors and iNOS inhibitors 
improved the GFR (Fig. 6) significantly (P<0-01) in all 
but the L-arginine group, whereas L-NAME further 
impaired the GFR (P<0-05). At day 7 (Fig. 7) functional 
damage was improved following pretreatment with 
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Fig.6 Effect of pharmacological manipulation of nitric oxide and 
nitric oxide synthase before warm ischaemia on renal function at 
day 2. Values are mean(s.e.m.); the horizontal dashed line 
represents the mean control value. GFR, glomerular filtration 
rate; SNP, sodium nitroprusside; L-ARG, L-arginine, HC, 
hydrocortisone; AG, aminoguanidine; L-NAME, N-nitro-L- 
arginine methyl ester, ADMA, N°,N“-dimethylarginine. 

*P< 0-05, +P<0-01 versus control (analysis of variance) 
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Fig.7 Effect of pharmacological manipulation of nitric oxide and 
nitric oxide synthase before warm ischaemia on renal function at 
day 7. Values are mean(s.e.m.); the horizontal dashed line 
represents the mean control value. GFR, glomerular filtration 
rate; SNP, sodium nitroprusside; L-ARG, L-arginine; HC, 
hydrocortisone; AG, aminoguanidine; L-NAME, NC -nitro-L- 
arginine methyl ester; ADMA, N“,N©-dimethylarginine. 
*P<0-05, +P-< 0-01 versus control (analysis of variance) 
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L-arginine (P<0-05) and worsened by cNOS and INOS 
blockade (P< 0.01). 


Morphology 


The measured indices of renal morphological damage 
(tubular dilatation and debris, and overall cortical 
damage)'* were signif cantly increased in the control group 
compared with baseline values (P< 0-01) at day 7. Whilst 
damage was lessened in the nitric oxide donor groups and 
increased in the cNOS and iNOS groups, this was not 
statistically significant. 


Discussion 


Recent studies demonstrating increased NOS activity 
throughout ischaemia?” suggest the classical model of 
ischaemia ‘priming’ for free radical damage during reperfu- 
sion is incomplete. The resultant disequilibrium between 
nitric oxide and free radicals may help to determine the 
degree of postischaemic damage”, with nitric oxide 
targeting the cytoskeleton’’, DNA*®*! and cell adhesion”. 
an 





Previous in vitro renal studies have demonstrate 
increased level of nitric oxide either during ischaemia”, 
or after at least 1h of reoxygenation'®. cNOS upregula- 
tion’? is important in maintaining postischaemic renal 
blood flow**, 

This study confirms an early #7 vivo rise in renal nitric 
oxide levels upon reperfusion’ , which was increased by the 
provision of exogenous nitric oxide, whilst substrate 
augmentation with L-arginine had no effect. The absence 
ofa significant increase in nitric oxide may be attributable to 
the 85-min hiatus between administration and (early) 
sampling. By then SNP would have been metabolized and 
excreted” and substrate deficiency would be insignificant 
Joint inhibition of both constitutive and inducible NOS, 
but not iNOS selectively, prevented the rise in nitric oxide 
concentration. This suggests a predominant role for eNOS 
early in reperfusion, although this may be a consequence of 
the 2-h induction time’®. Compared with the control, early 
oxidative protein damage was significantly increased by 
nitric oxide donors and reduced followed NOS blockade. 
suggesting that nitric oxide is injurious at an early phase of 
reperfusion. The coneurrent reduction in DNA dame 
may occur because the alteration in NO: OQ,” balance is 
relatively sparing of the intracellular environment as a 
consequence of the low intracellular pH?” The cell 
membrane, however, would not be spared on this basis, 
accounting for protein and lipid*? damage. 

Renal function was used to assess the intermediate phase 
(day 2) of reperfusion. Both nitric oxide donors and iNOS 
inhibitors improved the GFR whilst CNOS and iNOS 
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inhibition impaired it. It could be inferred that the 
induction of NOS was injurious whilst the upregulation of 
cNOS ameliorated the injury, presumably by maintaining 
renal blood flow. The upregulation of iNOS has been 
associated with endothelial dysfunction and increased 
microvascular permeability’, which would have a deleter- 
ious effect on renal function if mirrored in the tubules where 
iNOS is prevalent. Furthermore iNOS is the leucocyte 
isoform and preventing induction might therefore be 
expected to abrogate neutrophil-mediated secondary 
damage”. 

By day 7 the picture had changed. Nitric oxide levels 
remained raised, possibly maximal’, in the control and 
iNOS inhibitor groups. However, in both the nitric oxide 
donor and cNOS and iNOS inhibitor groups, levels were 
significantly reduced with indices of injury suggesting this 
may be for opposite reasons. Compared with control values, 
nitric oxide donation reduced the injury, the conclusion 
being therefore that more normal (i.e. lower) levels of nitric 
oxide were seen. The opposite was true following cNOS 
and iNOS (but not iNOS alone) inhibition, where more 
severe injury was associated with a reduced nitric oxide 
concentration, possibly secondary to cNOS dysfunction. 

The manner in which the early mse in nitric oxide 
concentration ameliorated late injury was not investigated 
in this study but it is likely to reflect the interaction of nitric 
oxide with both the vascular endothelium and neutrophils. 
Nitric oxide helps to maintain renal blood flow and prevent 
postischaemic vasospasm** and mucrovascular dysfunc- 
tion? with a concomitant reduction in endothelium- 
neutrophil interaction which should limit postischaemic 
renal failure*®. Nitric oxide also inhibits neutrophil 
chemotaxis, production of oxygen and enzyme release*”. 

Two conclusions therefore stem from these findings. 
First, the early burst of nitric oxide during reperfusion 
appeared to be cytotoxic. Second, inhibiting this rise led to 
more severe, late damage suggesting that a prolonged 
increase in nitric oxide concentration was cytoprotective, 
and in this regard cNOS rather than iNOS appeared 
pivotal. The basis for this duality may be hypothesized. 
Early in reperfusion nitric oxide and superoxide quench to 
form peroxynitrite. This decays, generating the hydroxyl 
radical*®, which is more toxic than the constituents", thus 
accounting for early nitric oxide cytotoxicity. The late 
cytoprotection may stem from the interaction of nitric oxide 
with leucocytes. The secondary damage caused by the 
sequestration of activated neutrophils” is inhibited by 
nitric oxide*”. In both, modulating the effects of neutrophils 
and maintaining renal blood flow, nitric oxide may there- 
fore be cytoprotective in the longer term. 

The increase in nitric oxide seen during reperfusion 
following renal warm ischaemia would appear to play a 
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biphasic role in the subsequent injury. What have pre- 
viously been regarded as divergent results may simply be the 
result of different time frames. Nitric oxide appeared to be 
cytotoxic early in reperfusion, presumably due to a 
combination of de novo toxicity and peroxynitrite formation, 
and yet this nitric oxide burst was essential to ameliorate the 
secondary injury. Furthermore these results suggest that the 
different isoforms of NOS have opposing functions in the 
postischaemic kidney, with cNOS being cytoprotective and 
iNOS injurious. 
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Background: The late prognosis after repair of an abdominal aortic aneurysm (AAA) may be affected by 
atherosclerosis, which involves various organs including the aorta. 

Methods: The influence of organ dysfunction and atherosclerosis on the long-term survival of 338 
consecutive patients undergoing successful elective AAA repair between 1980 and 1997 was analysed 
using Cox hazards model. Survival rate was compared with that of 349 patients undergoing successful 
revascularization for aortoiliac occlusive disease (AIOD) during the same interval. 

Results: Renal dysfunction and a previous history of cerebrovascular events were important variables 
predicting late death (risk ratio 1-980 and 1-903 respectively), while a history of cardiac disease 
predicted only cardiac-related death. The survival rate in patients with normal renal function was 
significantly better than that in these with renal dysfunction (P= 0-0371). Similarly, the survival rate was 
significantly better in patients without a history of previous cerebrovascular events (P=0-0414), The 
survival rate after AAA repair was nearly identical to that of age- and sex-matched patients with grade U 
or IH symptoms who had surgery for AIOD. 

Conclusion: Advanced atherosclerosis with underlying organ dysfunction is a trae determinant of long- 


term survival following elective repair of AAA. 
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Introduction 


Atherosclerosis is a major cause of abdominal aortic 
aneurysm (AAA). This systemic disease damages various 
organs as well as the aorta. Impaired organ function caused 
by atherosclerosis is usually manifested as ischaemic heart 
disease, cerebrovascular disease and/or renal dysfunction. 
Although the severity of atherosclerosis appears to deter- 
mine the late prognosis of patients with AAA, dysfunction of 
a single organ may not be responsible for a patient’s long- 
term survival. 

The influence of key organ dysfunction on long-term 
survival after AAA repair was determined using multivariate 
analysis. The hypothesis was that underlying atherosclero- 
sis is the key factor determining both organ function and 
late survival after AAA repair. The long-term survival of 
patients after AAA repair was compared with that of patients 
treated for aortoiliac occlusive disease (AIOD). 
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Patients and methods 
Patients 


Between January 1980 and June 1997, a totel of 314 pani 
were diagnosed with AAA. This retrospective 
involved 341 consecut-ve patients who underwent elective 
AAA repair. A total of 51 patients who received urgent or 
emergency operation for symptomatic or ruptured aneur- 
ysm were excluded. The remaining 122 patients did not 
undergo surgery for the following reasons: ancurysm less 
than 5 cm in diameter in 61, cardiac output less than 20 per 
cent in 14, extreme limitation of physical activity in ten, 
associated thoracic aortic aneurysm more than Gom in 













diameter in nine, conccmitant malignancy (five cc 
four gastric) in nine, poor respiratory function (P 
(forced expiratory volume in 1s) less than 25 per cent of 
predicted value) in five, poor renal function (serum 
creatinine more than 4.) mg/dl) in five and other conditions 
in nine. 
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Three patients (1 per cent) died after elective AAA repair 
and were also excluded from the survival analysis. One died 
from myocardial infarction, one from respiratory failure 
due to pneumonia and one from multiple organ failure after 
anastomotic bleeding. 

The operation was performed between 1980 and 1988 in 
113 patients, and between 1989 and 1997 in 225. Thirty- 
three (10 per cent) of 341 patients who underwent elective 
AAA repair had intermittent claudication due to occlusive 
vascular disease and/or absent peripheral arterial pulses on 
physical examination. 

The 338 survivors of elective AAA repair included 279 
men and 59 women with a mean age of 72 (range 49- 
96) years. Some 333 patients had undergone aortic pros- 
thetic replacement and five had had exclusion of the 
aneurysm. This involved axillofemoral bypass followed by 
ligation of the infrarenal aorta and both iliac arteries 
through a transperitoneal or retroperitoneal approach. This 
procedure was indicated in three patients who were found at 
laparotomy to have colonic cancer, one patient who had 
been on oxygen therapy for emphysema and one who had a 
spontaneous aortoenteric fistula. 


Follow-up 


The patients were followed up every 3—6 months after AAA 
repair for a mean of 30-2 months. Follow-up examination 
included assessment of symptoms and non-invastve labora- 
tory examinations such as duplex ultrasonography of the 
abdomen or ankle~—brachial pressure index measurement 
and digital angiography. Long-term prognosis and the 
causes of late death were determined by hospital visit, 
patient records, telephone survey or mailed questionnaires. 
Follow-up was obtained for all 338 patients. 

The causes of death were classified into six categories 
according to the type of organ dysfunction: cardiac, 
pulmonary, renal, malignancy, other and unknown. 


Patients with aortoiliac occlusive disease 


During the same interval, 349 consecutive patients under- 
went successful arterial reconstruction for AIOD. Their 
long-term survival data were obtained similarly. These 
patients included 255 with grade I clinical symptoms 
(claudication), 46 with grade II (ischaemic rest pain) and 
48 with grade II (skin necrosis) symptoms according to the 
clinical categories of chronic limb ischaemia reported by 
Rutherford et a/.!. There were 320 men and 29 women, with 
a mean age of 66 years. These patients included 77 diabetics, 
77 with a history of cardiac disease and 46 with a history of 
cerebrovascular events. 
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Statistical analysis 


Statistical analysis was performed by both univariate and 
multivariate analysis using statistical software (SAS Statis- 
tical Package; SAS Institute, Cary, North Carolina, USA). 
To assess possible factors affecting long-term prognosis 
after elective AAA repair, univariate analyses were carried 
out initially to aid in determining the variables that should 
be included in a stepwise model. ‘The following variables 
relating to key organ dysfunction were included in the 
present study: age, current smoking status (within 
6months), hypertension, concomitant diabetes, previous 
history of cardiac disease, history of cerebrovascular events, 
concomitant emphysema, renal function (serum creatinine 
level) and respiratory function (per cent FEV). The data 
regarding age, renal function and respiratory function were 
classified into categorical variables. 

A creatinine level below 1-5 mg/dl was taken to represent 
good renal function. Thirty patients had poor renal 
function before operation owing to chronic glomerulone- 
phritis in 18, diabetes mellitus in ten, bilateral renal artery 
stenosis in one and for an unknown reason in one patient. 
No patient was on haemodialysis before operation. 

History of cardiac disease included previous myocardial 
infarction (as documented by electrocardiogram, enzyme 
levels or history), angina, congestive heart failure and 
positive non-invasive study (myocardial scintigraphy or 
echocardiography). History of cerebrovascular events in- 
cluded previous stroke or transient ischaemic attack. 

Comparisons among proportions were made using 
Pearson’s x’ statistic to identify univariate differences 
among defined variables with respect to death. Fisher’s 
exact test for 2 X 2 tables was used for small samples. For 
measured variables, the F statistic was used to compare 
means between the dead and surviving patients. The 
relevant variables selected for inclusion in the initial step 
of the Cox regression analysis were those with univariate 
P<0.20 (Table 1). 

For multivariate analysis of the predictive variables 
relating to patient survival, the Cox proportional hazards 
model was used. The risk ratio was used as a measure of 
association. The relative risk was defined as the incidence of 
death among patients during follow-up. Applying a step- 
wise procedure, the independent variables relating to death 
were determined. 

In the present study, two alternative Cox models 
provided statistically significant predictions of long-term 
survival after elective AAA repair. In the first model, the 
endpoint was set at patient death from any cause, while in 
the second model only death from cardiac events was 
selected. 
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Tablet Univariate analysis for 338 patients: factors associated with late death after elective abdominal aortic aneurvsm repair 





The Wald test was used to assess the significance of 
individual variables. Survival rates were calculated by the 
Kaplan-Meier (product-limit) method. The significance of 
the difference between survival curves was determined with 
the log rank test. P< 0-05 was considered to be statistically 
significant. 


Results 


Ofa total of 338 patients who had successful AAA repair, 75 
died during follow-up. The cause of death was confirmed by 
autopsy in 30 patients and from hospital records in the 
remaining 42 patients who died in affiliated hospitals. 
When the cause of death was not determined either by 
autopsy or from the hospital records, it was classified as 
unknown. Causes of death included 24 cardiac events, 12 
cerebrovascular events, 15 from respiratory failure, six from 
renal failure, seven with malignant disease and three 
unknown. Four patients died after elective repair of a 
thoracic aortic aneurysm and another four from untreated 
rupture of a thoracic aneurysm. No late deaths from 
aortoenteric fistula or graft infection were identified. 
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up after surgery for AIOD (44 patients with grac 
with grade II or HI symptoms). These patients included 31 
who died from cardiac events, 14 with respiratory failure, 14 
with malignant disease (ten with lung cancer), 11 wha died 
from cerebrovascular events, one with renal failure, two 
with a ruptured thoracic aortic aneurysm and five who died 
from other causes. 


Univariate and multivariate analysis 


The regression proportional hazards model indicated that 
renal dysfunction (risk ratio = 1-980, P= 00332) and a past 
history of cerebrovascular events (risk ratio = 1-903, 
P=0-0317) correlated with late death from any cause after 
successful operation for AAA (Table 2). 

Multivariate analysis identified female sex (risk ratio 
3.967, P=0-0027), current smoking status (risk ratio 3-665, 
P =0-0145) and a history of cardiac disease (risk ratio 3.490, 
P=(0-0047) as importart variables affecting lace death from 
cardiac events after successful AAA repair. 
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Table2 Cox regression model for predicting late death after elective abdominal aortic aneurysm repair using stepwise analy 








Values in parentheses are 95 per cent risk limits. Good renal function was defined as serum creatinine less than 1-5 mg/dl. d.f, Degrees of freedom 
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Fig. 1 Survival rate according to history of cerebrovascular 
events. There was a significant difference between the patient 
groups (P= 0-0414, log rank test). Dashed line indicates standard 
error exceeding 10 per cent of the mean value 


Kaplan-Meier analysis of results 


Mean survival after elective AAA operation of patients with 
no history of cerebrovascular events was 92 per cent at 
1 year, 84 per cent at 2 years and 68 per cent at 5 years. The 
corresponding survival rates in patients with previous 
cerebrovascular events were 85, 81 and 55 per cent 
(P= 0.0414) (Fig. 1). 

The mean survival rate in patients with a serum creatinine 
level below 1-5 mg/dl was 95 per centat 1 year, 85 percent at 
2 years and 70 per cent at 5 years. The corresponding rates 
in patients with poor renal function were 84, 67 and 37 per 
cent (P= 0-0371) (Fig. 2). 

The mean survival rate in patients with no history of 
cardiovascular events was 92 per centat | year, 86 per cent at 
2 years and 69 per cent at 5 years, while in patients with a 
history of cardiovascular events the rates were 87, 76 and 57 
per cent. There was no significant difference in survival 
rates between the two groups (P= 0-0619). 

When survival was analysed according to the study 
interval, mean survival in the earlier period (1980-1988) was 
94 percent at | year, 95 per cent at 2 years and 61 percent at 
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Fig. 2 Survival rate according to renal dysfunction. There was a 
significant difference between the patient groups (P = 0-037 1, log 
rank test). Dashed line indicates standard error exceeding 10 per 
cent of the mean value 


5 years, while survival rates in the later period (1989-1997) 
were 98, 96 and 73 per cent. The survival rates in the later 
period were significantly better (P = 0-0496). Furthermore, 
the survival rates of patients who had AAA without 
concomitant peripheral occlusive disease did not differ 
from those of all patients who had AAA repair (P= 0-5919). 


Comparison of late survival after elective abdominal 
aortic aneurysm and aortoiliac occlusive disease 


surgery 


For comparison of long-term survival, the time-matched 
control patients with AIOD were divided into two 
categories: patients with moderate AIOD (grade I clinical 
symptoms) and those with advanced AIOD (grade I or HD). 
The mean age of patients with moderate and advanced 
AIOD was 64 and 69 years respectively (Table 3). 

The mean survival rates of patients after AAA repair were 
90 per cent at 1 year, 66 per cent at 5 years and 45 per cent at 
10 years. The corresponding rates in patients with moderate 
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Table3 Demography of patients with 
abdominal aortic aneurysm and time- 
matched patients with aortoiliac 
occlusive disease 


“Values are mean(s.e.m.). Other values in parentheses are percentages. AAA, abdom 








aneurysm, AIOD, aortoiliac occlusive disease 


and advanced AIOD were 99, 88 and 74 per cent, and 89, 68 
and 33 per cent, respectively. Survival rates of patients with 
AAA and those with advanced AIOD were similar. 


Discussion 


The present study showed the difficulty in identifying 
patients who would die from cardiac events after elective 
repair of AAA. Several studies have demonstrated that one 
of the most important predictors of a lower late survival rate 
is preoperative cardiovascular disease’. Johnston” re- 
ported the clinical variables relating to late survival after 
non-ruptured AAA using Cox regression analysis. He 
demonstrated that cardiac and cerebrovascular diseases 
were more frequent causes of late death after AAA repair 
than in a control population matched for age and sex. In the 
present series, the commonest cause of late death after 
elective operation was also cardiac disease. However, in 
multivariate analysis, the significant predictive variables 
relating to long-term survival were renal dysfunction and a 
history of cerebrovascular disease. Cerebrovascular events 
may be a cause of myocardial infarction secondary to 
impaired respiratory function due to weakness of respira- 
tory muscles or prolonged bed rest. In fact, four of the 14 
patients with a history of cerebrovascular events who died 
had respiratory failure. Furthermore, 16 of 39 patients who 
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had a history of cerebrovascular disease also 
preoperative history of myocardial infarction. T 
suggest that single organ failure due to arterioscle 
the only factor determining the late prognosis of pat 
following AAA repair 

A second interesting finding is the resemblance of 
survival curve of patients after AAA repair to that af 
sex-matched patients who had surgery for AIOD with grade 
II and IH symptoms. Although these patent groups were 
not statistically comparable, this study offers the opportu- 
nity to evaluate atherosclerosis in patients with AAA. 

There have been many reports on the long 
prognosis of patients with AAA, Although several earlier 
investigators reported that late survival was improved to the 
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level of that in the rormal population’ i, most recent 
investigations agree taat the late survival of patients with 
AAA is not as good as that of the normal population, even iF 
the operation is successful t+, The reported 5-year 
survival rate ranges Fom 63 to 74 per cent™!°, which is 
compatible with the results (66 per cent) of the present 
study. Furthermore, the improved surviva! rate in the latest 
patients (73 percentat 5 years) still remains within the range 
of previously reportec results. 

Several studies have demonstrated that renal fun: 
related to the long-term results of elective AAA repair 7". 
The results of the present study are consistent, indicating 
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that renal dysfunction (serum creatinine level above 1-5 mg/ 
dl) is a significant predictor of late survival in patients with 
AAA. Renal dysfunction may also be a cause of impaired 
myocardial function or cerebrovascular events through 
raised blood pressure or increase in circulating blood 
volume. In the present series, 12 of 30 patients who had 
renal dysfunction had a history of cardiac events and five had 
a history of cerebrovascular events. 

The present study demonstrated that late survival after 
elective AAA repair is not determined by pre-existing single 
organ dysfunction per se but by underlying advanced 
atherosclerosis. Preoperative selection of patients with a 
high risk only for cardiac-related death may have a limited 
role in the improvement of long-term survival. 
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Background: Abdominal aortic aneurysms are characterized by degradation of the extracellular matrix, 
with a reduction in the elastin concentration of the arterial media. These changes have been linked to 
increased levels of endogenous metalloproteinases (MMPs) within the aorta, particularly MMP-2 and 
MMP-9. This provides a potential therapeutic target for pharmacological agents aimed at reducing the 
growth rate of small aneurysms. In this study, the ability of marimastat (an MMP inhibitor) to reduce 
matrix degradation was assessed in a previously described model of aneurysm disease. 

Methods: Porcine aortic segments (7 = 12) were preincubated in exogenous pancreatic elastase for 24h 
before culture in standard conditions for 13 days with marimastat 10°, 10% and 10°’ mol/l. Control 
segments were cultured both without marimastat and without elastase. At the termination of culture, 
MMPs were extracted from the tissue and quantified by substrate gel enzymography. The volume 
fractions of elastin and collagen were determined by stereological analysis of sections stained with 
Miller’s elastin and van Gieson’s stain. 

Results: Stereological analysis demonstrated preservation of elastin in aorta treated with marimastat at 
10% and 10° mol/l; this was significant at the latter concentration (P= 0-007). This was accompanied by 
a significant reduction in active MMP-2 activity in the samples treated with marimastat 10°° mol/l 
(P <0-01). 

Conclusion: Marimastat significantly inhibited elastin degradation and active MMP-2 production 


within aortic organ cultures. 


Paper accepted 18 April 1999 


Introduction 


Since 1950 there has been a progressive increase in the 
number of deaths from aortic aneurysm in both men and 
women. This trend has been observed in a number of 
centres worldwide’, and has been confirmed by necropsy 
studies’, routine mortality statistics®, hospital inpatient 
statistics’ and screening programmes’. 

Although most abdominal aortic aneurysms (AAAs) are 
asymptomatic, 25 per cent of aneurysms rupture per year’, 
of which 10 per cent are less than 5 cm in diameter'’. Many 
patients do not survive to reach hospital and, in those that 
do, the operative mortality rate for ruptured AAA is very 
high, ranging between 21 per cent!’ and 70 per cent’”. 

One of the most consistent histological findings in AAA 
disease is the breakdown of elastin and matrix components 
of the aortic wall. Experimental models have shown that 
elastin is essential for the elastic recoil of the aortic wall and 
that loss of elastin may predispose to AAA development if 
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collagen in the tunica media fails to contain the stress 
imposed'*, Matrix metalloproteinases (MMPs) are a family 
of zinc-dependent enzymes that are present in normal 
healthy individuals where they participate in cell turnover 
and growth. They are tightly regulated by naturally 
occurring tissue inhibitors of metalloproteinases 
(TIMPs)'*. The MMPs have the capacity to degrade 
and other matrix components, and the gelatinas 
and MMP-9 have been implicated in the aetiology of 
aneurysm disease'*. It has been hypothesized that an 
imbalance of MMPs and TIMPs in the aortic wall, possibly 
mediated by inflammatory cytokines released at the site of 
vessel injury, may predispose to aneurysmal degeneration. 

Based on the recognition that accelerated and possibly 
unregulated degradation of matrix proteins is a prominent 
feature of AAA, a potential strategy to limit progressive 
aneurysm growth might include direct inhibition 
proteinases. The development of MMP inhibitors for the 
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control of malignant disease has aroused interest in the role 
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of pharmacological agents in the treatment of AAA. It is 
conceivable that MMP inhibition may preserve existing 
connective tissue proteins, and allow tissue repair processes 
to stabilize and strengthen the aortic wall, thus allowing 
surgical AAA repair to be delayed or avoided. 

Marimastat (British Biotech Pharmaceuticals, Oxford, 
UK) is a synthetic molecule that is designed to mimic the 
substrate of MMPs. One substituent of the marimastat 
molecule is a hydroxamate group, which combines with the 
zinc atom at the active site of MMPs. This, together with 
stereochemical aspects in the marimastat molecule that 
mimic the natural substrate, leads to inhibition of these 
enzymes. 

In this study, a previously described organ culture model 
of aneurysm disease!° was used to investigate the effects of 
marimastat at various concentrations. 


Materials and methods 


Organ culture 


Porcine thoracic aortas were provided by the University of 
Nottingham. Aortas were retrieved fresh and transported in 
minimal essential medium on ice. Under sterile conditions, 
fat and loose adventitial tissues were removed. Segments of 
aorta (lcm?) were excised and pinned, intimal surface 
uppermost, on to a polyester gauze support resting on 
sylgard resin (Dow Corning, Seneffe, Belgium), in the base 
of a 6-cm Petri dish (Fisons, Loughborough, UK). Samples 
were denuded of endothelium and cultured for 14 days in 
standard medium (7 ml) containing 5 per cent fetal calf 
serum (Sera Lab, Crawley, UK), which was changed after 
24h and then every 48 h'°!’” 


Experimental design 


Five porcine aortic segments were preincubated in culture 
medium supplemented with porcine pancreatic elastase 100 
units/ml (Calbiochem, Nottingham, UK) for 24h. Expo- 
sure to a brief pulse of elastase has been shown previously to 
induce MMP production and time-dependent elastin 
degradation in aortic tissue samples, providing an in vitro 
model of aneurysm disease”, 

After this, one sample was harvested for control purposes 
(control 1) and the four remaining aortic sections were 
washed thoroughly to remove all traces of exogenous 
elastase. The aortic sections were then cultured for a further 
13 days in standard culture medium (elastase) or culture 
medium supplemented by subtherapeutic, therapeutic and 
supratherapeutic concentrations of marimastat a07, 10% 
and 10° mol/l respectively). One aortic sample was 
cultured for 14 days without exposure to elastase (control 
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2). The experiment was replicated in 12 separate aortas. At 
the termination of organ culture the tissue was divided into 
two equal segments which were prepared for histological 
evaluation and metalloproteinase quantification. 


Histology 


Following fixation in formalin, samples were dehydrated in 
99 per cent industrial methylated spirit (Sigma, Poole, UK), 
transferred into xylene (Sigma) for 4h and embedded in 
paraffin wax. Sections (4mm) were stained with both 
haematoxylin and eosin, and Miller’s elastin and van 
Gieson’s stain (EVG). 


Stereological tissue analysis 


The volume fractions of elastin, collagen and smooth 
muscle cells in the extracellular matrix were determined by 
stereological analysis as described previously'®. Aortic 
EVG, were viewed at X400 
magnification using an Olympus (Hamburg, Germany) 
microscope incorporating an eyepiece graticule with a 100- 
point test grid (Graticules, Kent, UK). One hundred test 
points were then analysed, with test points hitting black 
indicating elastin, those hitting yellow indicating smooth 
muscle cells and points hitting pink indicating collagen. 
Following analysis. the relative volume fraction of each 
component was calculated. To maintain a constant frame of 
reference throughout all experiments, the adventitial aspect 
of the media was point counted, with eight randomly chosen 
fields quantified for each sample. Stereological tissue 
analysis reflects the ability of the tissue to take up 
histological stain, and thus measures of collagen, elastin 
and smooth muscle cells reflect changes in the relative 
concentrations of each of these elements, rather than 
changes in protein content. 

Previous experiments have determined the interobserver 
limits of agreement for this technique in the authors’ 


institution!®, 


sections, stained with 


Gel enzymography 


Metalloproteinases were extracted from frozen tissue using 
the method of Vine and Powell’? as described previously’. 
Tissue was thawed over ice, diced into 1 mm? pieces and 
homogenized in buffer. The homogenate was centrifuged 
and dialysed, and the protein concentration was standard- 
ized for each sample to 0-9 mg/ml with phosphate-buffered 
saline. 

Substrate gels were prepared by incorporating gelatin 
l mg/ml (Sigma) into a 10 per cent sodium dodecyl 
sulphate-polyacrylamide gel. Some 15 ul standardized 
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tissue extract plus an equal volume of non-reducing 
sample buffer were loaded on to the gel. Electrophor- 
esis was performed at 60mA for +h at 4°C with the 
Mini-Protean II system (Bio-Rad, Hemel Hempstead, 
UK), after which the gel was washed three times with 
2-5 per cent Triton X-100 (Sigma), incubated in buffer 
for 18h and finally stained with Coomassie blue R250. 
The molecular weight of each band was estimated by 
comparison with the positions of known molecular 
weight standards (Bio-Rad). A previous study?” utilizing 
immunoblotting with specific monoclonal antibodies 
has demonstrated immunoreactivity of a 70-kDa doub- 
let with MMP-2 antibody, and a 90- and 250-kDa 
protein reacting with an antibody to MMP-9. 

The relative density of each lytic band was determined 
from negative photographic images of gels with an Image- 
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Fig. 1 Histological sections of cultured porcine 
aorta stained with Miller's elastin and van 
Gieson’s stain. a Cultured control. b-d Sections 
exposed to a pulse of elastase, followed by 
culture in standard medium (b) or standard 
medium supplemented with marimastat 

107 mol/l (e) 10° mol/l (d) or 10 
(Original magnification X 160) 


mol/l (e) 


master scanning densitometer (Pharmacia LKB, St Albans, 
UK) and expressed as a product of the optical density and 
area of the band. The protein concentration used in this 
analysis had been previously determined to be within the 
linear range for densitometric quantification (data not 
shown). 


Statistical analysis 


Median values and interquartile ranges for the volume 
fractions of elastin, collagen and smooth muscle cells were 
calculated for all sections. These were then compared using 
non-paired, non-parametric analysis (Mann-Whitney l 
test). The densitometric analyses of MMPs were also 
compared using the non-parametric Mann-Whitney L 
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Fig.2 Influence of marimastat on elastin concentration in 
elastase-treated porcine aortic cultures. Values are median 
(interquartile range). There was significant preservation of elastin 
in the samples cultured with marimastat 10`% mol/l (P= 0-007, 
Mann-Whitney U test) and a trend towards elastin preservation 
in the samples cultured with marimastat 10% mol/l (P= 0-013) 





Fig.3 Representative gelatin zymogram of homogenates for 
grouped control and marimastat-treated aorta. HT 1080 

(a human fibrosarcoma cell line that produces matrix 
metalloproteinase (MMP) 2 and MMP-9) was used for control 


purposes 


test. Because multiple comparisons were made, results were 
assumed to be significant at P< 0-01. 


Results 
Stereological analysis 


Fig. 1 shows representative histological sections of aorta 
cultured with and without marimastat. There was no 
reduction in the elastin concentration in the sections of 
aorta cultured under standard conditions for 14 days. 
Exposure to a 24-h pulse of elastase 100 units/ml induced 
matrix degradation in a time-dependent manner as 
described previously'® resulting in significant elastin 
depletion at 14 days. 
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Fig. 4 Influence of marimastat on active matrix metalloproteinase 
(MMP) 2 activity measured by densitometric analysis of 
zymograms. Values are median (interquartile range). There was a 
significant reduction in active MMP-2 activity in the samples 
cultured with marimastat 10~ mol/l (P< 0-01, Mann-Whitney U 
test) 


Stereological analysis demonstrated significant preserva- 
tion of elastin in the elastase-exposed aortic sections 
cultured in standard medium supplemented with marima- 
stat 10° mol/l compared with sections not treated with 
marimastat (P= 0-007). There also appeared to be a trend 
towards elastin preservation in the sections treated with 
marimastat 10 and 107 mol/l, although this was not 
significant (P=0-013 and P=0-116 respectively). The 
median percentage elastin concentration for all aortic 
segments is illustrated in Fig. 2. 


Gelatinolytic activity 


Gelatin enzymography confirmed a time-dependent in- 
crease in MMP activity within elastase-treated cultures 
compared with that in control samples. Fresh aortic tissue 
demonstrated lytic bands at 70 kDa, whilst elastase-treated 
samples demonstrated a progressive increase in gelatino- 
lytic activity at 70 kDa (doublet) and at 90 kDa. 

A representative gelatin zymogram of homogenates for 
grouped control and marimastat-treated aortas is depicted 
in Fig. 3. Densitometric analysis of the aortic segments 
treated with marimastat demonstrated that the samples 
treated for 13 days with marimastat 10~ mol/l had a 
significant reduction in active MMP-2 activity compared 
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with those cultured in standard medium after elastase 
exposure (P<0-01) (Fig. 4). There were no significant 
differences in active MMP-2 activity at the lower concen- 
trations of marimastat, and no changes were observed in 
pro-MMP-2 or MMP-9 activity in the marimastat-treated 
samples at any concentration. 


Discussion 


It has been found consistently in experimental models of 
aneurysm disease that elastase-induced destruction of the 
aortic wall matrix and medial elastin causes progressive 
aneurysmal degeneration, analogous to the natural history 
of human aneurysm disease”'7?. As in human disease, the 
increased local production of MMPs may be an important 
contributor to experimental aneurysm development”’. 
Recently plasma MMP-9 levels have been found to be 
significantly higher in patients with AAA than in healthy 
volunteers”. 

Pharmacological manipulation may provide a possible 
therapeutic strategy in the treatment of small (4-0-5-5 cm) 
aortic aneurysms, of which a significant proportion 
progressively increase in size and eventually rupture”*. 
Propranolol reduced the size of experimental AAAs in a 
hypertensive rat model” and also reduced the rate of 
expansion of large (5 cm or more) aneurysms”°. However, 
there is as yet no evidence that propranolol or other 
antihypertensive drugs reduce the rate of expansion of small 
aneurysms. A variety of MMP inhibitors has been used in 
models of aneurysm disease. Indomethacin was reported to 
inhibit aneurysm growth in a rat model, and this correlated 
with a reduction in macrophage expression of MMP-9 
within the aortic wall”. Tetracyclines inhibit MMPs and, 
again in a rat model, Petrinec et a/.”* found that doxycycline 
inhibited the development of experimental AAA which also 
correlated with suppression of MMP-9 production in the 
aortic wall. Local overexpression of TIMP-1 prevents aortic 
aneurysm degeneration”®, and this further strengthens the 
theory that MMP overproduction is responsible for 
aneurysm degeneration and rupture. TIMPs are probably 
unsuitable as therapeutic agents because of their short half- 
life m vivo, but the synthetic anticancer agents batimastat 
and marimastat both inhibit a variety of MMPs, particularly 
MMP-2 and MMP-9®. Batimastat has recently been shown 
to limit the expansion of AAAs in a rat model?®. This was 
associated with significant preservation of elastin and 
control of the inflammatory response. Marimastat is, 
however, the more therapeutically appealing compound 
as, unlike batimastat, it has good oral absorption properties. 
It has recently entered clinical trials for patients with 


metastatic disease*!. 
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In this study therapeutic concentrations of marimastat 
appeared to have reduced significantly the experimentally 
induced elastolysis that occurs in the aortic wall. As 
expected for an agent that acts by competitive inhibition 
at the active-site zinc essential for enzyme activity, gel 
enzymography revealed that expression of MMPs did not 
change at subtherapeutic and therapeutic concentrations of 
marimastat. There was, however, a significant reduction in 
active MMP-2 at the 10% mol/l (supratherapeutic) con- 
centration. This may be due to the toxic effects of 
marimastat on MMP-producing cells. The end effect was 
apparent histologically, with clear preservation of medial 
elastin. 

The UK Small Aneurysm Trial participants have recently 
reported that asymptomatic AAAs of diameter 4-0-5-5 cm 
should undergo surveillance rather than operative repair’”. 
However, in patients randomized to surveillance, the rapid 
expansion of the aneurysm or expansion to more than 
5-5 cm led to elective surgery being performed in 39 per cent 
of patients by the end of the 4-year trial. At the end of the 
trial, aneurysm repair had been performed ın 61 per cent of 
patients randomized to surveillance. Thus there is a clear 
need for an effective therapeutic strategy to halt or slow 
down aneurysm growth. Pharmacological manipulation of 
the aneurysmal process by marimastat or other related 
compounds may in future provide a promising approach. 
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Background: Mesenteric venous thrombosis is a rare cause of acute abdominal pain that may be the 


result of coagulation abnormalities. 


Methods: Four consecutive patients with mesenteric venous thrombosis underwent haematological 


evaluation. 


Results: All four had activated protein C resistance resulting from a single mutation in the gene coding 
for coagulation factor V. Three had surgery; in one patient the diagnosis was made by ultrasonography. 
One of the patients who had surgery died but the other three survived and were treated with long-term 


anticoagulation. 


Conclusion: Activated protein C resistance may be an important pathogenetic factor in primary mesen- 


teric vein thrombosis. 
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Introduction 


Thrombosis of the portal venous system is uncommon. The 
chief symptoms are bowel ischaemia and gastrointestinal 
bleeding’. The clinical presentation is often insidious and 
the disease is notoriously difficult to diagnose*. In many 
cases portal thrombosis is probably asymptomatic and may 
thus be an incidental finding on computed tomography 
(CT) or ultrasonographic imaging”*. Secondary mesen- 
teric thrombosis is associated with abdominal sepsis, gastro- 
intestinal malignancy, and liver and pancreatic pathology, 
as well as occurring after abdominal surgery’. 

Primary mesenteric thrombosis has been associated with 
a variety of ‘hypercoagulable states’ such as thrombocyto- 
sis®, protein C and S deficiencies”, factor VII abnorm- 
ality’, and polycythaemia rubra vera’. This paper describes 
four consecutive patients with mesenteric vein thrombosis 
seen during a 2-year interval, all of whom had resistance to 
activated protein C (APC)!°, owing to a factor V Leiden 
gene mutation (FV: R 506 Q} 1Y. 


Case reports 


Patient 1 


Patient 1 was a 26-year-old, non-smoking Caucasian man. 
APC resistance was first discovered ın 1993, when he was 
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treated for a spontaneous deep venous thrombosis of the 
leg, which presented after a 6-h air flight. In 1995 he 
presented at the local hospital with abdominal pain. 
Cholecystolithiasis was suspected and he was sent home 
for later follow-up. Five days later he returned with severe 
abdominal pain and was admitted to hospital. At lapar- 
otomy thrombosis of the mesenteric vein and venous 
gangrene of 10cm of the jejunum were found. A small 
bowel resection with a primary end-to-end anastomosis was 
done and a continuous heparin infusion started. On second 
look the following day no further progression of the 
thrombosis was noted and the remaining bowel was viable. 
The patient was discharged from hospital on oral anti- 
coagulant therapy and recovered fully. An extended analysis 
showed that the patient was heterozygous for the factor V 
mutation. 


Patient 2 


Patient 2 was a 47-year-old, previously healthy, Caucasian 
man who smoked. In Januaty 1995 he was admitted to 
hospital with acute abdominal pain. Ultrasonography 
showed steatosis of the liver and a prominent pancreatic 
head, but no gallstones. A mild attack of acute pancreatitis 
was suspected, despite a normal serum amylase level. Three 
weeks later he was readmitted to hospital because of severe 
acute abdominal pain. On palpation the abdomen was 
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tender without rigidity. Laboratory studies showed a slight 
increase in the level of liver enzymes, but a normal amylase 
concentration. A gastroscopy was normal except for the 
finding of grade I oesophagitis. A second ultrasonographic 
examination showed a hypoechogenic pancreatic gland with 
a prominent head, and a portal venous thrombosis 
extending into peripheral branches of the superior mesen- 
teric vein. The thrombus was further visualized in the 
splenic vein and the left intrahepatic branch of the portal 
vein. CT confirmed the sonographic findings. Heparin 
injections were given, followed by oral anticoagulant 
therapy. Further laboratory investigations showed an APC 
resistance and DNA analysis revealed heterozygosity for the 
factor V Leiden mutation. The patient recovered fully and 
was discharged home. At follow-up after 6 months, the 
patient was well with no gastrointestinal symptoms. Long- 
term anticoagulant therapy was recommended. 


Patient 3 


Patient 3 was a 70-year-old Caucasian man who smoked, 
with a history of arterial hypertension. In 1992, he had a left 
femoropopliteal bypass because of circulatory insufficiency. 
He gave a history of intermittent abdominal pain but had 
not sought medical advice. In 1995, he presented in the 
emergency room with severe abdominal pain. On examina- 
tion, the abdomen was tender but without rigidity. Plain 
films and CT of the abdomen were not diagnostic, but a 
partial obstruction of the small intestine was suspected. His 
condition deteriorated with sepsis. An exploratory lapar- 
otomy showed thrombosis of the superior mesenteric vein 
and gangrene of the small bowel. Resection of one-third of 
the small intestine was done with an end-to-end anasto- 
mosis. On second look the following day, the remaining 
small intestine was normal and the anastomosis intact. The 
postoperative phase was uncomplicated except for severe 
mental confusion and he was discharged from hospital after 
17 days. Laboratory investigations showed APC resistance 
due to a heterozygous factor V mutation. Long-term oral 
anticoagulant therapy was recommended. At follow-up 
2 months after operation, the patient was feeling well and 
had no gastrointestinal complaints. 


Patient 4 


Patient 4 was a 64-year-old Caucasian man with arterial 
hypertension and bronchial asthma, who smoked. He had a 
history of alcohol misuse. Ten years previously he had 
suffered a spontaneous venous thrombosis in the left calf. 
The patient was admitted to hospital with fever, abdominal 
pain and intense vomiting for 8 days. There was localized 
tenderness and a palpable mass in the left hypochondrium. 
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Abdominal CT showed several oedematous loops of small 
intestine in the upper left quadrant. At laparotomy 100 cm 
of jejunum approximately 40cm distal to the ligament of 
Treitz was found to be gangrenous, owing to thrombosis of 
the mesenteric veins and massive oedema of the mesentery. 
A small bowel resection with an end-to-end anastomosis 
was done. Histopathological examination confirmed the 
mesenteric vein thrombosis and venous bowel gangrene. 
Investigations of the coagulation system showed APC 
resistance due to heterozygosity for the factor V Leiden 
mutation. 

The bowel was viable with an intact anastomosis on 
second look the following day and the initial postoperative 
course was satisfactory. On day 11, the patient had further 
surgery for breakdown of the anastomosis. The subsequent 
course was complicated by abscess, enterocutaneous fistula, 
sepsis and multiple organ failure. The patient died on day 
80. Autopsy showed micronodular liver cirrhosis, throm- 
bosis of portal and mesenteric veins, splenomegaly and signs 
of multiple organ failure. 


Discussion 


This paper describes four consecutive patients with 
mesenteric vein thrombosis investigated in this hospital 
during a 2-year interval. The patients all had resistance to 
APC!” due to the same point mutation of the factor V gene 
(Arg’’® to Gln; the factor V Leiden mutation) >, 
Laboratory coagulation screening did not reveal any other 
causes of thrombophilia (Table 1). Three of the patients 
were assumed to have a primary mesenteric vein thrombosis 
as no underlying abdominal pathology was present. The 
fourth was found at laparotomy to have a previously 
unidentified, ethanol-induced liver cirrhosis, which may 
be considered an additional risk factor. 

Factor V Leiden mutation is the most common genetic 
risk factor for peripheral venous thrombosis yet identified, 
being about ten times more common than the combined 
prevalence of other coagulation disorders (40 versus 4 per 
cent) in a cohort of patients with thrombosis'*. It results in 
hypercoagulability and a lifelong increased risk of 
peripheral venous thrombosis''~'*. Although it is a strong 
risk factor for venous thrombosis, most affected patients 
also have another risk factor such as pregnancy, oral 
contraceptive use, trauma or surgery''!*, Although APC 
resistance is a genetic defect, the thrombotic manifestations 
are frequently delayed until adulthood, even in homo- 
zygotes''''*:'°, as in the patients in this study. 

This report suggests that factor V Leiden mutation may 
be a significant risk factor also for mesenteric vein 
thrombosis. Association between APC resistance and portal 
vein thrombosis has been described previously, if not to the 
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Table1 Laboratory screening for 
thrombophilia 


same extent as in the present study. In a previous study on 
the inheritance of APC resistance, one of the APC-resistant 
family members had a history of portal vein thrombosis'*. 
In another study of patients with known APC resistance, 
one (1 per cent) of 75 patients had a history of portal vein 
thrombosis’. Conversely, APC resistance was present in 
only one of 32 patients with portal vein thrombosis’’. In a 
study of paediatric portal vein thrombosis, APC resistance 
was found in two of 23 children’, although umbilical vein 
catheterization was probably a contributory factor in one of 
the two cases. In contrast, another paediatric study did not 
find a single case of APC resistance in 20 children with 
portal vein thrombosis'®. APC resistance may be less 
important in children than in adults. The thrombotic 
manifestations of APC resistance are frequently not seen 
until adulthood’*. 

Mesenteric circulatory insufficiency is a difficult diag- 
nosis even for experienced clinicians. Embolism or throm- 
bosis of the mesenteric artery usually results in severe 
abdominal pain out of proportion to the physical findings’. 
Thrombosis of the portal venous system is a less common 
cause of bowel ischaemia, and often has an insidious and 
even more obscure presentation’. A pattern of prodromal 
abdominal pain and an insidious onset was seen in all 
patients in this study. A previous thromboembolic episode 
or known APC resistance (or some other hypercoagulable 
disorder) may be a clue to the diagnosis as in patients | and 4. 

Three of the four patients in the present study had 
surgery, while patient 2 was managed conservatively. The 
diagnosis was previously made by invasive methods, but the 
introduction of CT and ultrasonographic imaging has 
changed this'*!°?°, Duplex ultrasonography and colour- 
coded Doppler flowmetry could become the diagnostic 
investigations of choice*'??°. Thus, non-operative man- 
agement may be possible in the absence of complications 
such as bowel ischaemia or bleeding'*!”7°. 

As soon as the diagnosis was made, all patients were given 
heparin followed by oral anticoagulant therapy with 
warfarin. The possible grave consequences of recurrent 
mesenteric vein occlusion justify long-term anticoagulant 
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therapy, and may also prevent other thromboembolic 
manifestations of APC resistance. Two patients in this 
series had a previous history of peripheral venous throm- 
bosis. Screening for APC resistance in family members may 
also be relevant. 
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Background: High-grade anal intraepithelial neoplasia (Bowen’s disease) may predispose to anal 
carcinoma. Treatment options include surgical resection but effectiveness remains uncertain. This 
paper reports long-term follow-up of patients with high-grade anal intraepithelial neoplasia treated by 
surgical resection. 

Methods: Between 1989 and 1996, 46 patients were identified with high-grade anal intraepithelial 
neoplasia. Thirty-four underwent local excision of all macroscopically abnormal disease and the 
resulting defect was left open, closed primarily or skin grafted. Regular follow-up subsequently included 
anoscopy and biopsy of any suspicious lesions. 

Results: Median follow-up was 41 (range 12-104) months. Total excision was difficult; 19 patients had 
histological evidence of incomplete excision at the time of initial resection. Some 12 of 19 had histo- 
logically proven recurrent high-grade intraepithelial neoplasia within 1 year. Even with microscopically 
complete excision two of 15 patients subsequently developed recurrent high-grade intraepithelial 
neoplasia at 6 and 32 months after operation. No patient developed carcinoma but five had complica- 
tions of anal stenosis or faecal incontinence. 

Conclusion: Although no definite recommendations can be made for the treatment of high-grade anal 
intraepithelial neoplasia, these results illustrate some potential drawbacks of surgical excision with a 
high potential for incomplete excision and persistent disease, even after complete excision in some 


patients, and a high morbidity rate. 
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Introduction 


Anal intraepithelial neoplasia (AIN), synonymous to 
Bowen’s disease, is a dysplastic condition of the epithelium 
of the anal canal and perianal skin that has similar 
histological appearances to both cervical intraepithelial 
neoplasia and vulval intraepithelial neoplasia’. Unlike other 
genital intraepithelial neoplasia, particularly high-grade 
cervical intraepithelial neoplasia which has recognized 
malignant potential’, the natural history of AIN is 
uncertain. 

Because of the histological similarities between AIN, 
cervical and vulval intraepithelial neoplasia, parallels have 
been drawn between the disease processes and their 
treatment. Surgical excision of the abnormal skin ıs 
recommended in order to remove potentially premalignant 
tissue, as well as to identify any invasive component’. This 
management policy can be criticized because of potential 
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morbidity in a condition for which the malignant potential 
may be low. 

Initial results of surgical excision of high-grade AIN have 
been presented previously’. This study reports intermedi- 
ate and long-term follow-up of these patients with 
particular reference to the incidence of recurrent disease 
and the associated surgical morbidity. 


Patients and methods 


All patients diagnosed in one hospital with high-grade 
AIN between 1989 and 1996 were included. Many have 
been described previously’. At diagnosis patients under- 
went anal colposcopy with a 45° Graham Anderson 
proctoscope and colposcope, before and after applica- 
tion of 5 per cent aqueous acetic acid. Endoscopically 
targeted biopsies were taken under local anaesthetic 
using a mini-Tischler punch biopsy forcep. Histological 
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analysis was carried out by one consultant pathologist 
using established criteria’. 

If high-grade AIN was identified patients underwent 
mapping biopsies under general anaesthetic with four 
quadrant samples taken from the anal transition zone, the 
anal canal and the perianal skin (12-16 biopsies). The 
abnormal area was subsequently resected as described 
previously’. Briefly, if the lesion occupied less than 50 per 
cent of the anal margin or canal, local excision with a margin 
of non-dysplastic tissue was performed with the raw area 
being left open or closed primarily. In patients with more 
extensive perianal and anal canal disease, complete excision 
was carried out by one of two techniques. Early in the series 
patients had a three-stage procedure involving a defunc- 
tioning loop colostomy followed by excision of dysplastic 
tissue in continuity (to aid histological orientation) and 


resurfacing of the defect with split skin grafts taken from the 
medial aspect of the thigh. Closure of the loop colostomy 
was then carried out after adequate healing of the defect 
approximately 2 months later. Later patients underwent a 
single-stage procedure with excision of the diseased 
epithelium and ‘pullthrough’ of the normal rectal mucosa 
to cover the defect. 

Subsequent regular follow-up with proctoscopic and 
colposcopic examination was carried out with most patients 
being seen 6monthly or yearly. Any macroscopically 
abnormal epithelium was biopsied. 


Results 


Forty-six patients were identified with histological evidence 
of high-grade AIN. Six presented with an invasive 
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Fig. 1 Diagram illustrating the various surgical treatment options and outcomes in 34 patients with high-grade intraepithelial neoplasia 
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carcinoma of the anal canal and were found to have 
associated high-grade AIN on histological analysis. Of the 
remaining 40 patients, 32 were diagnosed during investiga- 
tion of high-grade cervical and/or vaginal intraepithelial 
neoplasia or previous vulval carcinoma and had macro- 
scopically identifiable epithelial changes. Four patients 
were identified as part of a renal allograft study. The 
remaining four patients presented with symptoms related to 
synchronous anal lesions (e.g. haemorrhoids, anal fissures). 
Although the diagnosis of AIN was not made at initial 
operation, all patients had macroscopically abnormal 
patches of epithelium resulting in biopsy. 

Six patients were excluded from further analysis; two 
were lost to follow-up, two underwent photodynamic 
ablational therapy only and two patients have only very 
recently been diagnosed. A total of 34 patients have 
undergone surgical excision for primarily high-grade AIN 
and have all been followed up for at least 12 (median 41, 
range 12-104) months. 

Of the 34 patients, 19 had lesions more than 1cm in 
diameter. Nine of these involved less than 50 per cent of the 
anal circumference and were excised and either closed 
primarily or left open (Fig. 1). In the other ten patients the 
lesion involved over 50 per cent of the circumference of the 
anal canal and perianal skin. In six, the three-stage 
procedure was carried out and in the other four the defect 
was closed primarily by pulling the rectal mucosa down 
through the anal canal. The remaining 15 patients had small 
lesions less than 1 cm in size and underwent simple excision. 

Histological examination of the resected specimen 
identified high-grade dysplasia extending to at least one 
resection margin in 19 of 34 specimens. The patients with 
positive resection margins were equally distributed between 
the subgroups suggesting the incidence was not dependent 
on the extent of the lesion (Fig. 1). Three patients had 
unexpected identification of an invasive component. 

On subsequent follow-up 14 patients have had macro- 
scopic evidence of further disease confirmed histologically 
as high-grade dysplasia. It is impossible to know whether 
this is residual disease after surgery or a de novo develop- 
ment. However, 12 of the 14 recurrences occurred in 
patients with an involved resection margin. All were 
identified within 12 months of the original resection. In 
the two patients who had histological evidence of further 
disease after initial microscopic clearance of disease, the 
recurrences were noted at 6 and 32 months after operation. 

Most recurrent disease has been treated with further 
excision. However, two patients have undergone ablation 
laser therapy without evidence of subsequent recurrence. In 
four of 14 patients who have had excision of recurrent 
disease, there has been a further recurrence requiring repeat 
excision; once in one patient, three times in two patients and 
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six times in one patient. Two of the four patients with 
multiple recurrences had a microscopically complete initial 
resection. 


Complications 


Early complications have been reported previously’. There 
were no significant late complications in the 15 patients who 
underwent excision of small (less than [em) lesions. 
However, one of the nine patients who underwent excision 
of a more extensive lesion (less than 50 per cent 
circumference of the anal canal) subsequently developed 
faecal incontinence and required a permanent colastomy. 
Of the ten patients who had extensive lesions excised, two 
have subsequently complained of faecal soiling requiring 
the use of pads. Two other patients have developed ana! 
stenosis, one of whom required a permanent colostomy. 


Discussion 


Optimum treatment for high-grade ATN is controversial, 
This and previous studies have shown that invasive anal 
cancer can occur in association with the dysplastic 
epithelium*”. In three patients in this series the histological 
identification of invasion was unexpected clinically, This 
alone may justify radical excision of all affected epithelium 
as the only way to ensure exclusion of carcinoma. 
Unfortunately, there is substantial concomitant morbidity. 


It does seem questionable to recommend such radical 


therapy for a potentially premalignant condition w when the 
treatment of anal cancer is essentially non-surgical 

A further problem with surgical excision is j diff fie ulty ’ 
in assessing the extent of disease. There was histologic 
evidence of incomplete excision of disease as over 50 per 
cent of the present patients. Such a high positive 
margin rate would suggest that a more radical procedure 
might be required. More radical procedures have 
described but nevertheless still resulted in recurre 
over 25 per cent’. 

In patients who developed further 
impossible to tell whether this was simply residual disease 
after incomplete excision or development of de novo disease 
at the same site. Continued exposure to predisposing factors 
such as human papillomavirus may have induced the 
recurrence’. If this is indeed the case, radical surgical 
resection alone may not be the optima] therapeutic option. 

One promising result from these follow-up data is the fact 
that no-one has developed invasive anal cancer. It is 
uncertain whether this was the result of the ap ration and 
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disease it was 








intensive follow-up or because the risk of anal cancer is low. 


This reflects the poor understanding of th he e te mology 
and natural history of AIN. 
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Although this study provided no absolute recommenda- 
tions for the management of high-grade AIN, it did indicate 
potential problems with surgical excision. Apart from 
physical morbidity, difficulty in achieving complete resec- 
tion of abnormal epithelium resulted in high recurrence 
rates. These factors contributed to a high psychological 
morbidity; patients required intensive follow-up and some 
had multiple excisions. If this reduces the risks of invasive 
anal cancer, then it can be justified; however, there is no 
strong evidence that this is the case. Close observation with 
regular biopsy of any suspicious areas to exclude invasive 
malignancy may be a better treatment option and is the 
policy currently advocated in this unit. 
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Introduction 

Based on a clinical impression of over-representation of 
alcohol abusers among patients admitted to hospital with 
diverticulitis, this study evaluated the z prior? hypothesis of 
an association between alcoholism and diverticulitis using 
Danish hospital discharge data. 


Patients and methods 
From the Danish National Inpatients Registry a cohort of 
21.094 men and 7723 women was established in the group of 
persons discharged from a Danish hospital between 1977 
and 1993 with the diagnosis of alcoholism or alcoholic 
psychosis. This cohort of alcoholics was followed for 
subsequent diverticulitis diagnosed during hospitalization. 
The period of risk was defined from the date of diagnosis 
of alcoholism to the first hospital diagnosis of diverticulitis, 
to death or to the end of 1993. The total period of risk was 
131640 years for men and 47 890 years for women. The 
observed (O) numbers of patients with diverticulitis in the 
cohort were compared with the expected (E) numbers from 
the national rates of hospitalization with diverticulitis. The 
relative risk (RR) was calculated: RR = O/E. The RR (95 per 


cent confidence interval (c.i.)) was calculated assuming a 


Table? Observed numbers of cases of 
diverticulitis in a Danish cohort of 
alcoholics compared with the expected 
numbers from the general population 


increased. 


Results 

The risk of diverticulitis was significantly increased in 
alcoholics (Table 1). The effect was marginally hig 
women (RR 2-9) than in men (RR 2.0), but the differe 
was not statistically significant (P=0-07), More impor- 
tantly, the relative risk decreased only slightly with time 
after diagnosis of alcohol abuse and the increase pe d 
after 5 years (RR 2-5 for women and 1-9 for men). Further 
analysis by age and calendar time did not reveal any 
significant effects. 














Discussion 
The aetiology of diverticulitis is unknown. However, 
immunocompromising 
importance'*, Correspondingly, alcohol-induced sup- 
pression of immune capacity’* 


mechanisms seem to be of 


may be relevant for the 





increased risk of diverticulitis in alcohol abusers. 
Ethanol suppresses a variety of T cell-dependent 


processes involved in the inflammatory response, there- 
by decreasing the mobilization and phagocytic cap- 
ability of monocytes, macrophages and neutrophils as 








well as reducing activation, proliferation, migration, 
cell-cell adhesion ard cytotoxicity of lymphocytes’ 


Other factors related to alcoholism, such as malnutri- 






tion and smoking, may also contribute to the increased 
susceptibility to infection in alcohol abusers. 

This is the first time an increased risk of clinical 
diverticulitis has been documented in alcoholics. This 
cohort consists of hospitalized alcohol abusers, whe may 
have more pronouncec illness than other S, 
The diagnostic procedure for diverticulitis may differ 
among departments, but in patients with severe disease 


ohoj misu 











Values in parentheses are 95 per cent confidence intervals. O, observed, E, expected: RR. relative 
risk (RR = O/E). *P < 0-05 
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undergoing resection the diagnosis is based on histological 
examination, which is the standard for excluding cancer. 
The hospitalization may also include more intensive 
examination, resulting in more diagnoses, particularly of 
milder cases of diverticulitis, which may remain undiag- 
nosed outside hospital. However, the persistent twofold 
increased risk of diverticulitis 5 years or more after the 
diagnosis of alcoholism makes selection bias unlikely to be 
the sole explanation. Consistent with this, diverticulitis 
simultaneous with colonic or rectal resection or death from 
diverticulitis had the same increased relative risk (RR 2-0 95 
per cent ci. 1-4-2-8)). The results provide evidence 
suggesting that diverticulitis is another complication of 
alcohol abuse. The high incidence of diverticulitis requiring 
surgical intervention in alcohol abusers is a particular 
problem because of the increased postoperative morbidity 
rate among these patients’. 
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Introduction 

This study examined the predictive factors affecting the 
outcome of colectomy and ileorectal anastomosis for 
Crohn’s colitis, especially the impact of smoking on the 
outcome. 


Patients and methods 

Between 1960 and 1996, 70 patients (27 men) with Crohn’s 
colitis were treated by colectomy and ileorectal anasto- 
mosis, of whom five had previously undergone subtotal 
colectomy and end ileostomy. The cumulative proportion 
with a functioning ileorectal anastomosis was calculated 
using the Kaplan-Meier method. Factors affecting the 
cumulative proportion with a functioning ileorectal anasto- 
mosis were analysed using univariate and multivariate 
methods: log rank test and Cox’s proportional hazard 
model respectively. P< 0-05 was considered to be statisti- 
cally significant. 


Results 


Outcome 
One patient who died 5 months after operation from bowel 
strangulation and another who was lost to follow-up have 
been excluded from the analysis of outcome. Median 
follow-up was 18-6 (range 1-8-38) years after operation. 
Ten of 14 patients who had a defunctioning ileostomy at 
the primary ileorectal anastomosis underwent stoma 
closure. All four who did not later required proctectomy 
for rectal disease. Forty-one patients (60 per cent) required 
no further operation and have a functioning ileorectal 
anastomosis. Twenty-seven (40 per cent) required reopera- 
tion for recurrence: anastomotic resection and a second 
ileorectal anastomosis (7=11) or proctectomy (7 = 16). 
After the second ileorectal anastomosis (7 = 11), three have 
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a functioning anastomosis, five required proctectomy and 
three have had a defunctioning ileostomy for recurrence, 
To date 44 patients (65 per cent) have a functioning 
ileorectal anastomosis. 


Smoking habit 

Smoking habit was recorded accurately on admission in all 
but five patients, who were sent a questionnaire; four 
responded. Smokers were defined as those who smoked 
more than seven cigarettes per week for more than 1 year’. 
Three patients who gave up smoking at least | year before 
operation were included with non-smokers. There were 34 
non-smokers and 33 smokers at the time of operation. 
Postoperative smoking habit was checked using the medical 
records and by personal interview in 48 patients. The 
remaining 21 patients were sent a questionnaire to which 18 
responded. Therefore, postoperative smoking habit was 
clear in all but three. Overall, only four of 32 smokers gave 
up smoking (all after reoperation for recurrence), but five 
had decreased their cigarette consumption. None of 34 
non-smokers started smoking after surgery. 










Factors affecting the outcome of ileorectal 
anastomosis 

The following factors were examined: sex, age at operat 
duration of symptoms before operation (less than | year; 
l-5 years; more than 5 years), smoking habit at the ti 
of operation, preoperative serum albumin level 
or more; less than 30 g/l), preoperative steroid t ; 
coexisting perforating disease (perforation/abse .ess/fistula) 
at laparotomy, coexisting terminal ileal disease, coexisting 
proctitis, coexisting perianal disease, postoperative intra- 
abdominal sepsis and review period (1960-1978, 1979 
1996). 

In univariate analysis only smoking habit at the time of 
operation significantly affected the cumulative proportion 
with a functioning ileorectal anastomosis; the 5-, 10- and 
15-year cumulative proportions of patients with a funcrion- 
ing ileorectal anastomosis were 75, 54 and 48 per cent 
respectively for smokers, compared with 89, 8° 
cent for non-smokers (P= 0-005, Fig. 1). 

In multivariate analyses only smoking habit at the time of 
operation was an independent aaa risk factor for 
poor outcome (hazard ratio 3.0, P=0-04 versus non- 
smoker). 
























A iad CY ae 
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Discussion 

Smokers are over-represented in Crohn’s dise 
under-represented in ulcerative colitis’, Smoking 
been shown to increase the risk of recurrence after s 
for Crohn’s disease’*. No report has examined 
relationship between smoking and the fate of the ileorecta 
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ume Smokers 
Non-smokers 


Cumulative proportion with a 
functioning ileorectal anastomosis (%) 
8 
y 


0 5 10 15 
Time after surgery (years) 
No. at risk 
Non-smokers 35 30 24 16 
Smokers 32 23 14 9 


Fig. 1 Cumulative proportion of smokers and non-smokers with 
a functioning ileorectal anastomosis. P = 0-005 (log rank test) 


anastomosis following colectomy for Crohn’s colitis. In this 
study, only smoking was an independent significant factor 
that influenced outcome. The mechanism of the effect of 
smoking on Crohn’s disease remains speculative. Poten- 
tially important mechanisms include immune modulation, 
vascular factor, gut mucus, alteration of gut permeability or 
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changes in eicosanoid production’. In this study few 
patients gave up smoking after surgery. Surgeons and 
patients should be aware that smoking is associated with a 
poor prognosis after ileorectal anastomosis for Crohn's 
disease. Further education of patients to stop smoking 
should be encouraged. 
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introduction 

The results of anal sphincter repair for traumatic faecal 
incontinence can be unsatisfactory when there is a large 
defect, internal sphincter damage or pudendal neuropathy. 
In such circumstances Faucheron er al.’ suggested, but did 
not test, the hypothesis that if an unstimulated gracilis wrap 
were unsuccessful later electrostimulation might enhance 
function. Electrical stimulation increases the costs and 
morbidity of the procedure’, yet adequate results have been 
obtained with unstimulated graciloplasty alone’. 

This study aimed to assess the benefit of using 
unstimulated graciloplasty in combination with a sphincter 
repair where this was possible, adding electrostimulation 
only if functional outcome was poor. 


Patients and methods 

Ten women and two men (median age 44 years) with 
intractable incontinence due to obstetric or external trauma 
were recruited. Inclusion criteria were an endcsonographic 
external sphincter defect occupying at least one-third of the 
anal circumference, combined with a bilateral neuropathy 
(six patients), an internal sphincter defect (eight) or where 
previous sphincter repair had failed (four). Patients under- 
went microballoon manometry both before and 3 and 
12 months after operation; maximum resting and squeeze 
pressures were recorded. Symptoms were assessed by 
questionnaires based on the Cleveland Clinic Continence 
Score (CCS)’. 

After bowel preparation the left gracilis was transposed 
around the anal canal in a y configuration without vascular 
delay*. The neurovascular pedicle was not dissected in case 
future electrostimulation was required. Six patients had a 
pre-existing stoma. In eight patients it was possible to 
perform a simultaneous sphincter repair. All patients were 
taught isometric thigh adduction exercises. 
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Results 

Despite prophylactic metronidazole and cefuroxime, peri- 
neal sepsis necessitated stoma formation in four of the six 
patients who did not previously have a stoma (Table 1). A 
median of 13 (range 7-24) months after stoma closure, 
median CCS improved significantly from 19 (range 16-20) 
before operation to 13 (range 2-20) out of a maximum 20 
(P = 0-012, Wilcoxon signed rank test). 

Median (interquartile range (i.q.r.)) maximum resting 
pressure rose marginally from 30 (23-35) emH,O© before 
operation to 40 (35-50) cmH20 at 3 months (P = 0.07, 
Wilcoxon test) and 40 (38-45) cmH2O at 1 vear after 
operation. Median (i.q.r.) squeeze pressure increased 
significantly from 46 (37-52) cmH,O before operation to 
60 (50-65) emH,O at 3 months (P = 0.04) and 43 (53~ 
68) cmH,O at 1 year. Simultaneous sphincter repair did 
not affect manometric parameters. 

Four patients had a good functional outcome (C 
than 8). Two patients who initially had a moderate ov 
with incontinence ard evacuatory difficulty necessit: 
laxatives underwent implantation of a neural electrostimu- 
lator. Stimulation improved continence and increased 
average squeeze pressure by 25 cmH QO, although both 
still required laxatives. Two patients had a moderate 
outcome (CCS 8-15) as a result of soiling and evacuatary 











difficulties. Two patients with a poor outcome secondary t 
severe evacuatory d:fficulties reverted to a pern 
stoma. Two patients never proceeded to stoma reversal as 
a result of earlier sepsis. 





zanen 





Discussion 

Overall, two-thirds of patients obtained some improvement 
in continence and half eventually achieved good function, 
with later stimulation employed successfully im two 
patients. Sepsis or evacuatory difficulty, as in other series” 
caused complications -n more than half of the patie 
of six infections occurred after procedures combined with 
sphincter repair. The problem of disturbed evacuation after 
operation is such that -t presents a relative contraindics 
to graciloplasty in those with an underlying rect 
evacuatory disorder’. 

The results of unstimulated graciloplasty are comparable 
with the success rates reported in series of primarily 
stimulated graciloplasty for traumatic incontinence’ t, 
Patients undergoing operation combined with a simul- 
taneous sphincter repzir fared no better than those treated 
by graciloplasty alone; indeed the additional procedure may 
be associated with increased sepsis. Better results were 
obtained in younger pstients and in those without pudendal 
neuropathy; in such patients unstimulated graciloplasty 
alone may be effective. 





ts. Five 
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Table1 Aetiology, use of defunctioning stoma, complications and eventual outcome after unstimulated graciloplasty 





*Terminal motor latency greater than 2.5 ms 
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Background: The use of oral contrast in evaluating children by computed tomography (CT) following 
blunt trauma is controversial. The aim of this study was to evaluate retrospectively the use of oral 
contrast with abdominal CT in children with suspected abdominal injury. 

Methods: The medical records of 101 children who underwent CT for abdominal trauma between 1993 
and 1997 were reviewed for data pertaining to the mechanism of injury, clinical findings and 
management. Scans were reviewed by a paediatric radiologist and criteria of intestinal injury on CT 
described by Cox and Kuhn were used: (1) extraluminal air or contrast material, (2) focal area of 
thickening of bowel wall and mesentery, and (3) free intraperitoneal fluid in the absence of solid organ 
injury. 

Results: CT was performed within a median time of 2-4 (range 1-48) h after the injury. On 37 (62 per 
cent) of 60 scans in children who had oral contrast, the duodenum was not opacified after a mean delay 
of 30 min. Intestinal injury was suspected on CT in four children. In two children with CT evidence of 
intestinal injury (with/without oral contrast) rupture of the duodenojejunal flexure (7 =1) or ileal 
perforation (s = 1) was found at laparotomy. Two children had a false-positive scan, leading to negative 
laparotomy; one scan with oral contrast incorrectly suggested a duodenal leak and in another child CT 
without oral contrast showed thickening of bowel wall with free intraperitoneal fluid but no specific 
intestinal injury was identified at laparotomy. One patient had two negative CT scans (with and without 
oral contrast) and underwent laparotomy for clinical suspicion of bowel injury; rupture of the splenic 
flexure of the colon was found at laparotomy. 

Concluslon: CT is not reliable for diagnosing intestinal injuries and this is not improved by use of oral 
contrast. Omission of oral contrast was not associated with delay in the diagnosis of intestinal injury. 
Since intestinal injuries are uncommon in children, a prospective multicentre study would determine 
more precisely the role of the routine use of oral contrast. 


Presented to the Annual Clinical Meeting of the Briush Trauma Society in London, UK, October 1998 


Paper accepted 16 April 1999 


Introduction 


Computed tomography (CT) of the abdomen and pelvis 
with intravenous contrast is widely used in the evaluation of 
a haemodynamically stable child following blunt abdominal 
trauma’. CT is a sensitive test for diagnosing solid organ 
injury, but is not reliable for detecting bowel or mesenteric 
inj 

Oral contrast has also been recommended in, the 
assessment of the paediatric patient with blunt abdominal 
injury but this has not been universally accepted. Advocates 
of oral contrast claim that opacification of the intestinal 
lumen with radio-opaque contrast material is a valuable aid 
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in the diagnosis of bowel injuries by demonstrating leakage 
or thickening of the bowel wall’. Critics of oral contrast cite 
the additional time required for scanning and the risk of 
aspiration of contrast®. The retention of the contrastin the 
stomach due to ileus in a severely injured child may impair 
the imaging of solid organs. 

In the authors’ institution the use of oral contrast as 
well as intravenous contrast is recommended for injured 
patients having abdominal CT, but the use of oral 
contrast has not been consistent. The aim of this study 
was to evaluate critically the use of oral contrast in 
children with suspected blunt abdominal trauma under- 
going CT. 
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Patients and methods 


From the Alder Hey Hospital Trauma Registry and the 
radiology department’s CT log book, 101 children were 
identified who underwent abdominal CT following abdom- 
inal trauma and were admitted toa regional paediatric trauma 
centre, between January 1993 and December 1997. Patient 
demographics, injuries sustained, Injury Severity Score 
(ISS), Glasgow Coma Score (GCS) and outcome measures 
including length of hospital stay and deaths were analysed. 
Data pertaining to mechanism of injury, time between injury 
and CT, radiologist’s report of the CT scan, clinical course 
and operative findings were reviewed specifically. 

The CT scans were reviewed by a single paediatric 
radiologist (H.M.L.C.) to determine whether oral contrast 
was used, the extent of opacification of the gastrointestinal 
tract and evidence of injury. 

The indication for CT was based on clinical considera- 
tions’. Primarily, CT of the abdomen was performed on 
patients who were haemodynamically stable and (1) had 
suspected intra-abdominal injury on clinical examination or 
laboratory analysis of blood or urine or (2) had an impaired 
level of consciousness with a high risk ofabdominal trauma as 
suggested by the mechanism of injury'”. Imaging of the head 
and chest were obtained as indicated clinically. Where 
performed, CT of the head preceded abdominal CT and 
intravenous contrast was given after the head imaging had 
been completed. 

A nasogastric or orogastric tube was passed in all children 
with suspected blunt abdominal injury. An orogastric tube 
was used in patients with possible fracture of the base of 
skull. For CT, oral contrast consisting of a 2 per cent 
solution of water-soluble contrast (iopamidol 300) was 
given via a nasogastric or orogastric tube in an age-related 
dose (infants 50-100 ml; children 250-500 ml; adolescents 
500-1000 ml) 30min before scanning. The stomach was 
emptied before giving the contrast. Prewarmed intravenous 
contrast (iopamidol 300) at a dose of 2 ml/kg was injected at 
the start of the abdominal scan. Intravenous contrast was 
used routinely; use of oral contrast was at the discretion of 
the radiologist. Imaging was performed with contiguous 
cuts through the liver and kidneys (8 mm sections) and then 
alternate sections down to the pubic symphysis. CT was 
supervised and interpreted by a consultant paediatric 
radiologist. Eight children had abdominal CT in a 
peripheral centre and the films were reviewed by the 
consultant paediatric radiologist on transfer to the hospital. 

Abdominal CT was defined as positive if there was 
evidence of solid organ injury, intraperitoneal fluid or air, or 
retroperitoneal haematoma. The criteria for intestinal 
injury on CT described by Cox and Kuhn’ were used, 
namely (1) extraluminal air or contrast material, (2) focal 
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area of thickening of bowel wall and mesentery, and (3) free 
intraperitoneal fluid in the absence of solid organ injury. 


Results 


Patient demographics 


One hundred and one children (72 boys and 29 girls) had 
abdominal CT following blunt abdominal trauma between 
January 1993 and December 1997. The median age was 9-5 
(range 1-5-16-5) years. The injuries resulted from a road 
traffic accident (7 = 63), a fall froma height (7 = 23) ora blow 
to the abdomen (handlebar, brick, fall against table, punch, 
kick) (7 = 15). Fifty-two children had an associated head 
injury and 18 children had a chest injury. The median GCS 
was 15 (range 3~15) and the median ISS was 13 (1-50). Forty 
of the 101 patients were admitted to the paediatric intensive 
care unit, with a median stay of 2 (range 1-45) days. There 
were five deaths due to head injuries. The median hospital 
stay among the survivors was 7 (range 1-52) days (Table 1). 


Abdominal computed tomography 


Abdominal CT was performed at a median time of 2-4 
(range 1-48)h following the injury. Ninety-three scans 
were done at this institution following direct referral from 
the Accident and Emergency Department or transfer froma 
peripheral hospital. The eight CT scans obtained at 
peripheral hospitals were negative for injury. 

Oral contrast was used in 57 patients (56 per cent) at the 
time of the initial scan. Three more children received 
contrast at the time of a second scan 24-48 h after an initial 
scan without contrast, because intestinal injury was 
suspected clinically (Table 1). These second scans did not 
provide any additional information regarding intestinal 
injury. In 37 (62 per cent) of 60 scans the contrast was 


Table1 Patients (7 =101) who had computed tomography 
following blunt abdominal trauma 





*Values are median (range). +Values in parentheses are percentages. 
Three patients had a repeat computed tomography scan, giving a total of 
60 scans with oral contrast. ISS, Injury Severity Score 
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Table2 Computed tomography findings in patients with 
abdominal trauma 


Oral contrast Ne oral contrast 
No. of scans 60° 44 
Positive scan 17 (28) 17 (39) 
Suspected intestinal injury on CT 2 2 
Intestinal injury at laparotomy 1 2? 


Values in parentheses are percentages. “Includes three patients who had 
repeat computed tomography (CT) scan; includes one patient who had a 
negative CT scan 


retained in the stomach and did not opacify the small 
intestine (Fig. 1), Children in whom the small bowel was not 
opacified were older, had a higher ISS and 20 of 37 had an 
associated head injury. 


Solid organ injury 


In 34 children the CT scans were interpreted as positive and 
30 of these had solid organ injury: spleen (= 13), liver 
(n = 10) and kidney (7 =9). Two children sustained multiple 
solid organ injury. Three patients required laparotomy for 
persistent bleeding. One patient was bleeding from a major 
liver injury which was controlled with perihepatic packs. In 
a patient with splenic injury, the bleeding had stopped at the 
time of laparotomy. The third patient underwent partial 
nephrectomy for continuing bleeding from a shattered 
lower pole of the kidney. In all three patients the operative 
findings correlated with the findings at CT. The remaining 
27 children with solid organ injury recovered and were 
discharged without laparotomy. 


Intestinal injury 


Intestinal injury was suspected on CT in four children, 
all of whom underwent laparotomy (Table 2). In one 
child there was thickening of bowel wall and mesentery 
with free intraperitoneal fluid on CT. Oral contrast 
was given, but was retained in the stomach; disruption 
of the confirmed at 
laparotomy (Fig. 2). Another child had a localized 
dilated loop of bowel with a complex mass of fluid and 


duodenojejunal flexure was 


air on CT without oral contrast; ileal perforation was 
found at laparotomy. In the remaining two patients 
who underwent laparotomy, no intestinal injury was 
found; thus there were two false-positive CT scans for 
intestinal injury. Of these, one scan with oral contrast 
incorrectly suggested a duodenal leak based on the 
appearance of extraluminal air in the retroperitoneum. 
Although oral contrast had been given before CT this 
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Fig.1 Computed tomography with oral contrast i 
blunt abdominal trauma. The contrast is retained in t 
and is seen to cause an artefact on the left lobe of liver (art 


heads) 





Fig.2 Computed tomog-aphy with oral contrast in d 
perforation at the duode rojejunal flexure. Intestina 


suspected because there was haziness in the regio 

mesentery with thickened bowel wall (arrow heads), N 

contrast retained in the stomach 

did not aid the diagnosis as the contrast was still 
stomach. At laparotomy retroperitoneal oedema wa 
found; this was subsequently found to be second te 


a thoracic vertebral fracture. In another child, í 
without oral contrast showed thickening of bowel wal 
with free intraperitoreal fluid not associated with soli 
organ injury. Laparocomy revealed generalized oed 


of the abdominal vscera with no specih nt 
injury. 
One child had two filse-negative CT scans, one w 


oral contrast followed by one with oral contrast, neither 
which showed intestinal injury. Laparotomy was pertorme« 
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based on clinical signs of peritonitis. Rupture of the splenic 
flexure of the colon was found and resected with formation 
of stomas. 


Discussion 

CT is indicated in an injured child when abdominal injury is 
suspected clinically and the patient is haemodynamically 
stable, or when there is a high risk of abdominal injury but 
the patient is unconscious and cannot be assessed clini- 
callyt°. Patients who remain haemodynamically unstable or 
have signs and symptoms of peritonitis require immediate 
operation and no time should be wasted in obtaining a CT 
scan. The ability to image the abdomen by CT has allowed 
non-operative management of solid organ injury in 
children. In this series, 27 of 30 patients did not require 
laparotomy. 

Manifestations of bowel injury on CT are usually non- 
specific. Extravasation of contrast material provides defini- 
tive evidence of intestinal injury but is uncommon’, There 
was no extravasation of contrast in the patient with 
duodenojejunal perforation in this study as the contrast 
was retained in the stomach. Other features suggestive of 
intestinal injury include (1) pneumoperitoneum without an 
extra-abdominal or iatrogenic cause, (2) extraluminal air in 
the retroperitoneum, (3) free intraperitoneal fluid in the 
absence of solid organ injury and (4) focal areas of 
thickening of the bowel wall and mesentery’. In this study, 
all three children with intestinal injury had free intraper- 
itoneal fluid and two had focal bowel wall thickening. 

The benefits and limitations of oral contrast are not well 
documented in children. The reason for the lack of 
controlled prospective studies comparing the accuracy of 
CT with and without oral contrast is the low incidence of 
gastrointestinal injury following blunt trauma. Intestinal 
injury occurred in only three of 101 children in this series. 

Of the three children who had intestinal perforation, two 
had positive CT findings suggesting bowel injury and this 
was unrelated to the use of oral contrast. There was one 
false-negative scan with oral contrast in a child with rupture 
of the splenic flexure of the colon. This patient underwent 
laparotomy within 24h based on clinical evidence of 
peritonitis. 

In 37 of the 60 patients who had oral contrast before a 
scan, the contrast did not opacify the small bowel and thus 
provided no additional information. This was probably due 
to ileus secondary to the injury. Moreover, the contrast 
retained in the stomach impaired the imaging of solid 
organs, particularly the left lobe of the liver, and was a 
potential cause for missing a solid organ injury. 

Missed intestinal injury represents a significant cause of 
morbidity and death. Intestinal injury is difficult to diagnose 
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on CT and there is no evidence that the sensitivity is 
improved by oral contrast!!, Albanese et a/,'? reported five 
false-negative scans among 19 children who had CT with 
oral contrast for suspected intestinal injury. None of the 
patients had extravasation of the contrast. Bensard et al”? 
reported failure to detect six of nine intestinal injuries by 
CT with oral contrast in a group of 168 children; in the 
three children who had a positive scan, the diagnosis was 
based on presence of pneumoperitoneum, intraperitoneal 
fluid and bowel wall thickening. 

In this study, omission of oral contrast did not represent a 
disadvantage to children with blunt abdominal trauma 
undergoing emergency CT. Potential time delays and the 
hazards of aspiration, especially in a injured child with ileus, 
can be avoided by not using oral contrast. Clinical 
examination complemented by CT with intravenous 
contrast and interpretation by an experienced radiologist 
will diagnose most intra-abdominal injuries, particularly of 
the solid organs. For occult intestinal or mesenteric injuries, 
repeated clinical examination is essential. CT with intrave- 
nous contrast may be of value but in the authors’ experience 
the addition of oral contrast has not been useful. Therefore 
the routine use of oral contrast with CT following blunt 
abdominal injury in children is not recommended. The 
authors recognize the need for a prospective multicentre 
study to determine with certainty the value of the use of oral 
contrast when assessing blunt abdominal injury with CT in 
children. 
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Background: Accurate and appropriate assessment of surgical trainees requires clear determination of 
the skills needed for surgical competence. This study was designed to identify those skills, rank them in 
order of importance and translate them into behavioural terms. 

Methods: A Delphi technique, using anonymous postal questionnaires, was used. All consultant 
surgeons in South-East Scotland were asked to identify the skills they expected of surgical trainees. 
Skills identified were then returned to all consultants for weighting. Differences among specialties in 
the importance of each item were identified using analysis of variance. 

Results: The qualities identified fell into five domains: technical skills, clinieal skills, interaction with 
patients and relatives, teamwork, and application of knowledge. Consultants from all specialties gave 
high weightings to the generic domains of clinical skills, teamwork, and interaction with patients and. 
relatives. 

Conclusion: This study has identified the skills considered necessary by consultant surgeons in 
Scotland for a successful surgical career. Contrary to expectation, consultant surgeons value many 
generic skills more highly than technical skills, indicating that they value well rounded doctors, not just 
those with technical ability. The characteristics identified are being used to develop an assessment tool 


for use on basic surgical trainees. 
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Introduction 


In the surgical specialties, existing methods of assessing 
trainees have been criticized as being subjective and 
therefore inconsistent. They do not assess all necessary 
skills and may be too general to distinguish between 
trainees*”. 

Central to any method of evaluation is a clear determina- 
tion of the skills required for surgical competence”. Such 
information is likely to motivate trainees to ensure that they 
acquire the necessary skills and might also encourage 
trainers to adapt their teaching methods to ensure that key 
areas are covered”. An assessment tool could then determine 
whether these defined objectives had been reached. 

Within the UK, the General Medical Council has 
highlighted the aims of general clinical training'”''. The 
principles of good medical practice and the standards of 
competence, care and conduct expected of all doctors 
involved in healthcare have been outlined'’. As yet, no 
published document has specifically addressed the skills 
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required of trainees in the surgical specialties. Examination 
syllabuses provide only very broad general statements on 
objectives of basic and higher surgical training and tend to 
emphasize the theoretical knowledge required wather than 
specific skills. 

Anecdotally, the desirable qualities for surgeons are 
presumed to include dexterity, decisiveness, possession of 
good technical skills, and the ability to work in a team and te, 
solve problems. To assess such characteristics, it is 





important to determine their relative importance and to 
define objective methods of assessment. This study was 
designed to identify the desirable qualities of surgical 
trainees and to rank them in order of importance. 


Materiais and methods 

P.J.B. carried out a series of five pilot interviews in which 
senior consultant surgeons representing different special- 
ties were asked to describe the qualities they sought in basic 
surgical trainees. The qualities put forward could be 
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grouped into three main areas: technical skills, cognitive 
skills and personal attributes. In addition, it was hypothe- 
sized that different situations (e.g. emergency care or long- 
term care) might require particular skills. This information 
was used to provide prompts for a modified Delphi 
technique, which is a means of consulting experts anon- 
ymously by questionnaire, then giving summary feedback 
for re-evaluation. The group response is then converted 
into a rank scale'’. In this case consultant surgeons were 
asked to identify the qualities they valued in surgical 
trainees. These qualities were then regrouped and sent back 
to the surgeons, who gave a weighting to all the items. 


Stage 1 


All consultant surgeons in each main specialty in South- 
East Scotland (v=111) were surveyed by anonymous 
questionnaire. The return envelopes contained code 
numbers to enable secretarial staff to send out a reminder 
where necessary but individuals were not identifiable to the 
researchers. The questionnaire asked consultants to identi- 
fy which skills and qualities they expected of a basic surgical 
trainee who had been working in their unit for 6 months. It 
asked them to think of these features in three domains: (1) 
technical skills (e.g. knot-tying, suturing, dissection tech- 
nique, endoscopic coordination); (2) cognitive attributes 
(e.g. able to formulate a diagnosis, being aware of alternative 
hypotheses for diagnosis); (3) personal attributes (e.g. works 
as a team-member, can handle criticism and complaints). 

Sixty-eight surgeons (61 per cent) responded to this 
questionnaire, with representation from all specialties. 
Many surgeons gave extended, thoughtful accounts of what 
they considered to be important in a trainee. 

The qualities identified by the consultant surgeons were 
then reorganized into five distinct domains: technical skills, 
clinical skills, communication with patients and relatives, 
teamwork skills, and application of knowledge. 


Stage 2 


A second questionnaire was produced which was returned 
to the original 111 consultants for ranking of each attribute. 
‘The consultants were asked to tick a box indicating for each 
skill or quality whether they considered it to be ‘absolutely 
essential’ (4), ‘important’ (3), ‘useful’ (2) or ‘irrelevant’ (1). 
Seventy-eight consultants (70 per cent) responded to this 
second questionnaire, including 28 general surgeons, 15 
from orthopaedics and six from urology. The remaining 
responses came from plastic, maxillofacial, vascular, cardio- 
thoracic, ear, nose and throat, paediatric, neurosurgical and 
breast surgeons. 
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The weightings assigned to each item were analysed 
using Statistical Package for the Social Sciences software for 
Windows (SPSS, Chicago, Illinois, USA). Non-p: 
statistics were used throughout. Median weightin 
item are presented in order of the consultants’ i ment of 
importance. Kruskal-Wallis one-way analysis of variance 
was used to identify any differences between specialties in 
the importance attached to each item. 


AME UIC 







for each 


Results 


Skills rated as most important by the consultants surveyed 
came from the domains of clinical and teamwork skills. The 
teamwork skill of ‘Seeks advice when beyond limits of 
competence’ was rated most important of all, with 91 per 
cent of consultants claiming it was ‘absolutely essential’. 


Technical skills 


Table 1 shows that the majority of surgeons regarded 
handling tissue gently and instruments safely as ‘al 
essential’. There was a significant difference berween 
specialties in the weightings given to items 3 (Demonst 





wolutely 





Table? Nature and importance of technical skills rec 
basic surgical trainees as identified by consultant sur 








*Analysis of variance 
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sound knowledge of anatomy), 5 (Can distinguish abnormal 
from normal) and 6 (Makes incisions appropriately). 
Neurosurgical consultants considered these skills to be 
only ‘useful’, whereas consultants in other specialties 
considered them to be either ‘important’ or ‘absolutely 
essential’, 


Clinical skills 


Table 2 shows the importance attached to clinical skills. 
There was a high consensus between consultants from all 
specialties, with the majority rating the first seven skills as 
‘absolutely essential’. After that, some differences emerged. 
Items 4 (Extracts relevant information from history and 
examination), 10 (Uses information in referral letter), 14 
(Can formulate a working diagnosis and give rationale) and 
16 (Generates and ranks differential diagnosis) were 
considered to be less important by consultants in plastic 
surgery than by surgeons from the other specialties. 
Consultants in general and paediatric surgery generally 
considered item 9 (Reviews diagnosis and management 


Table2 Nature and importance of clinical skills required by 
basic surgical trainees as identified by consultant surgeons 
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regularly) to be ‘absolutely essential’ whereas others 


considered it to be ‘important’. 


Teamwork 


This domain emerged from the first round of question- 
naires as an important part of the work of a surgeon, and 
many aspects of this were detailed by the consultants. When 
they were rated in the second questionnaire there was a 
strong consensus of opinion, with the first two items 
considered ‘absolutely essential’ by the majority of surgeons 
(Table 3). There were no significant differences between 
specialties. 


Table3 Nature and importance of teamwork skills required by 
basic surgical trainees as identified by consultant surgeons 








4 Accepts feedback on own perfomance 
-5 Can keep to time- 
6 Keeps GP intomed ; e n 
T Understands other staff members points o 
~8 Delegates to others where appropriate. : 
9 Aware cf the. role of other specialties 
10 Able to offer constructive criticism others 
41 Can cope: with unreasonable colleagues 








There were 20 significant differences across specialties 


Table4 Important features of communication skills and 
application of knowledge required by basic surgical trainees 
as identified by consultant surgeons 









Communication skills. Application of knowledge 

4 Establishes z a rapport with 
patients 

2 Sensitive ang empathic towards. 
patiems . 

3 Explains any potential risks i in 
treatment : 

4 Able to explain managemení | in. : 
layman's terms 

5 Able to explain diagnosis in. 
layman's terms 

6 Able to allay anxiety 

7 Able to diffuse anger or hostility. 

8 Relates management to individual 

‘patient's needs 
9 Aware of o7 patients social history : 


Jows the natural history of 





Items had a median weighting of 3 or * 


. There were no significant 


*Analysis of variance differences across specialties, except +P=0. 04 (analysis of variance) 
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Communication with patients and relatives 


There was agreement among all the specialties on the 
ranking of communication skills (Table 4). Overall, they 
were considered less important than other professional 
skills, but more important than application of knowledge. 


Application of knowledge 


Less than a quarter of the surgeons rated any of the items in 
this domain as being ‘absolutely essential’, but the majority 
of surgeons considered them to be ‘important’ (Tuble 4). 
There was a high consensus between specialities in this 
section, with only item 6 (Critically evaluates published 
work) revealing differences. Consultants from neurosur- 
gery, plastic and paediatric surgery rated evaluation of 
published work as less important than those from the other 
specialties. 


Discussion 


This study has identified the qualities that consultant 
surgeons in South-East Scotland consider valuable in a 
basic surgical trainee. These priorities can be divided into 
five distinct areas: technical skills, clinical skills, commu- 
nication with patients and relatives, teamwork, and 
application of knowledge. 

Two features are striking in the data. First, apart from the 
specific technical skills for surgery, the other attributes 
proposed by the surgeons represent generic clinical skills 
that are likely to be valued in all medical settings. The very 
high weightings that the surgeons attached to generic 
clinical and teamwork skills indicate that they value well 
rounded doctors, not just those with technical ability. 

Second, the way the surgeons described and weighted 
these qualities indicates that many of the more elusive 
aspects of trainees’ aptitude for surgery can be identified and 
translated into behavioural skills, thus making it easier for 
consultant surgeons to give accurate and detailed feedback 
in both continuing appraisal and endpoint assessment of 
trainees, When giving critical feedback, they may be more 
likely to give specific positive reinforcement for a trainee’s 
ability, thus boosting confidence. They may also be more 
likely to avoid the danger of denigration of personality, or 
making global statements of competence or incompetence, 
neither of which is helpful to trainees’ progress. 

The largest single group of attributes was in the domains 
of technical skills, in which there was the greatest 
disagreement between surgical specialties. There were 
significant differences between specialties in items 20-25, 
which reflect the different requirements of the specialties. A 
low median weighting was given to items 21, 23, 24 and 25 
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which related to imaging modalities. If these items had been 
combined into a single question relevant to all speci: 
(‘Able to use optical imaging appropriate to the speciality 
a higher weighting and greater agreement might have bee 
achieved, 

There has been recent interest in the concept of 
continuing professional development and skills associated 
with clinical governance'*. The 111 consultant surgeons 
questioned did not consider these skills important for basic 
surgical trainees. This study sought to identify the desirable 
qualities in a learner in surgery rather than what other 
professionals or patients wanted from their surgeon. For 
this reason, consultant surgeons who are responsible for or 
involved in training were surveyed and not patients, general 
practitioners or nurses. These groups may be in a position to 
help assess surgical trainees with regard to certain of the 
identified skills and this is currently being investigated 
further. 

Any assessment of surgical competence ought to include 
objective evaluation of the skills identified in this study. 
Although professional examinations tackle factual know- 
ledge, they do not satisfactorily assess how the trainee 
applies such information to the day-to-day care of 
individual patients'*'®. Personal logbooks record the 
number of procedures performed with and withour super- 
vision, providing few data on patient outcome or technic 
skill of the trainee. Logbooks document experience and not 
expertise. An employment reference from the consultant 
may provide a highly subjective, individual impression of 
the trainee’s capabilities which can be strongly influenced 
by the dynamics of personality’. Furthermore, it is highly 
likely to be based on an incomplete knowledge of the 
trainee’s performance in all relevant settings. There is no 
formal method of assessing a trainee’s interaction with 
patients and relatives, or ability to work in a team. 

In conclusion, and contrary to expectation, the consultant 
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surgeons surveyed have been shown to value many generic 
medical skills more highly than technical skills. The results 
have been used to develop an assessment tool that is 
currently being evaluated amongst basic surgical trainees in 
South-East Scotland. With the exception of the specific 
surgical technical skills, the results of this study are relevant 
to many other branches of clinical medicine. This method 
of assessmentis likely to prove useful and informative across 
a range of specialties and a wide variety of medical cultures. 
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Background: Laparoscopy and laparoscopic ultrasonography (lapUS) have been shown to improve the 
staging of patients with oesophagogastric cancer but there remains doubt as to whether most benefit 
follows laparoscopy alone and how much is contributed by the addition of lapUS. 

Methods: The role of lapUS in surgical decision making was evaluated prospectively in a consecutive 
series of patients with oesophagogastric cancer following conventional radiological assessment. The 
results of the lapUS findings over and above the laparoscopic findings were documented in order to 
identify the additional benefit of lapUS. 

Results: After initial conventional assessment 41 patients were considered unsuitable for surgery and 
treated by palliation, with a further 25 patients proceeding to surgery without laparoscopy. Of the 93 
patients who underwent laparoscopy, 18 were shown to have irresectable disease and avoided further 
surgery; a further seven avoided inappropriate surgery by the addition of lapUS. The open-close 
laparotomy rate was reduced from five of 25 in patients who did not undergo laparoscopy to nine (12 per 
cent) of 75 by the introduction of laparoscopy and to two (3 per cent) of 68 with the addition of lapUS. 
Conclusion: Laparoscopy alone prevented unnecessary surgery in 18 (19 per cent) of 93 patients with 
oesophagogastric cancer and the addition of lapUS identified a further seven patients (8 per cent) in 
whom unnecessary surgery was avoided. 


Presented ın part to the Association of Surgeons of Great Britain and Ireland in Bournemouth, UK, May 1997 and 
published ın abstract form as Br 7 Surg 1997; 84{Suppl 1) 13 


Paper accepted 13 April 1999 i 


Introduction 


Over the past few years increasing attention has been 
focused on the staging of patients with oesophagogastric 
cancer!. Although this has been stimulated primarily by an 
effort to reduce the unacceptably high irresectability rate at 
operation”, the possible introduction of neoadjuvant 
therapy* has also raised the need for better preoperative 
staging. 

Computed tomography (CT) and percutaneous ultra- 
sonography remain the commonest preoperative staging 
investigations in patients with oesophagogastric cancer in 
most units, but are notoriously unreliable*®. Laparoscopy, 
first reported for the diagnosis of gastric cancer over 
30 years ago’, has been shown to be significantly better than 
both conventional CT and percutaneous ultrasonography 
in identifying hepatic, nodal and peritoneal metastases in 
carcinomas of the oesophagus and gastric cardia™®. 
However, in a large prospective study of 244 patients with 
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oesophagogastric cancer, although unnecessary operations 
were avoided in 42 per cent using laparoscopy, 28 per cent of 
patients who went on to laparotomy had disease found to be 
irresectable for potential cure, two-thirds of which was 
below the diaphragm®. While the introduction of spiral CT 
has shown some promise in improving staging, the addition 
of laparoscopy is still required if the irresectability rate is to 
be reduced below 10 per cent’. 

The recent introduction of both laparoscopic ultrasono- 
graphy (lapUS) and endoscopic ultrasonography (EUS) has 
been greeted with cautious enthusiasm . Promising initial 
results of EUS for the staging of oesophagogastric cancer!®, 
and particularly oesophageal tumours, have now been 
confirmed by other centres'’. Complete staging is not 
possible in up to 17 per cent of patients because of 
strictures'”, but this does not appear to significantly reduce 
the overall accuracy of the technique’’. However, metas- 
tases to the right liver, the coeliac lymph nodes and 
peritoneum remain beyond detection by EUS. LapUS, 
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initially used for the assessment of pancreatic and hepatic 
tumours'*!>, is not limited by strictures and can accurately 
detect liver metastases, while laparoscopy is the investiga- 
tion of choice for peritoneal dissemination. Early reports 
have shown lapUS to have accuracy figures similar to those 
of EUS for staging gastric and lower oesophageal 
tumours'®'’, but lapUS is obviously limited in assessing 
more proximal oesophageal tumours. Furthermore, some 
authors have questioned the value of lapUS in overall 
decision making, particularly if lymph node metastases 
detected with lapUS are not confirmed by histological 
evaluation”. 

The optimal staging protocol for oesophagogastric 
cancer is likely to include a combination of both EUS and 
lapUS. However, both require endoscopic and radiological 
expertise in addition to considerable investment in ex- 
pensive equipment. One report of 29 patients with 
oesophagogastric cancer demonstrated that the combina- 
tion of EUS and lapUS was 100 per cent accurate in 
detecting irresectable disease'®, but it remains unclear 
whether the benefit of lapUS lies in the laparoscopy or the 
addition of lapUS. Other studies have reported similar 
findings, but again are unclear on the real benefit made by 
lapUS*°?!, As a first step in the attempt to analyse each 
modality more critically, this study was designed to evaluate 
prospectively the influence of lapUS on surgical decision 
making in patients with oesophagogastric cancer over and 
above simple diagnostic laparoscopy. 


Patients and methods 


Data from all consecutive patients with oesophageal 
adenocarcinoma, squamous cell carcinoma or gastric 
adenocarcinoma referred to a single unit were collected 
prospectively from January 1994 to August 1998. Patients 
considered to have resectable disease following conven- 
tional assessment (chest radiography, percutaneous ultra- 
sonography and contrast-enhanced CT) underwent 
laparoscopy and lapUS. In the latter part of the study 
(1997 onwards) spiral CT was introduced. 

The technique used for laparoscopy and intraoperative 
ultrasonography has been described in detail previously'®. 
An open cut-down technique was used at the umbilicus for 
insertion of a 10-mm port and a 30° laparoscope with an 
additional 10-mm right flank port was inserted for 
introduction of the ultrasound probe (Aloka SSD500 or 
SSD620 using a 7.5-MHz linear array probe; KeyMed, 
Southend-on-Sea, UK). The peritoneal cavity was exam- 
ined for ascites and peritoneal dissemination, following 
which the external surface of the liver was examined for 
metastases. Attention was then turned to the stomach and 
lower oesophagus along with the lesser omentum. The 
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lapUS probe was used to palpate the viscera and elevate the 
left lobe of the liver. 

After complete inspection had been carried out and 
documented, the lapUS examination was started. In all cases 
the surgeon carried out the procedure. All surgeons 
involved had had previous extensive experience in intrao- 
perative ultrasonography both at open surgery and laparo- 
scopy, initially gained in hepatobiliary—pancreatic surgery 
and then transposed to the assessment of the lower 
oesophagus and stomach. The tumour, when below the 
diaphragm, was scanned to determine T stage, the regional 
lymph node areas were examined to determine N stage and 
then the liver was seanned for metastases. The aorta and the 
coeliac axis were usually identified easily; regional lymph 
nodes were considered to be involved if they were more than 
10 mm in size, hypoechoic, well demarcated and spherical. 
When indicated and where technically possible, biopsies 
were taken to exclude metastatic disease. This included 
suspicious lymph nodes outwith N, level for oesophageal 
cancer and N for gastric cancer (representing M; 
disease**). Before any biopsy samples were taken ascitic 
fluid (if present) was aspirated and peritoneal washings 
using normal saline were collected for cytological analysis. 

Patients with evidence of metastatic disease were 
considered ‘irresectable’. In addition to including coeliac 
lymphadenopathy for oesophageal cancer and para-aortic 
lymphadenopathy for gastric cancer, as discussed above, 
this also included patients in whom the tumour invaded 
other structures that could not be resected locally or en bloc 
with the tumour (head of pancreas and liver). When 
histological confirmation could not be obtained, other 
factors, such as general condition of the patient and likely 
prognosis, were taken into account. 

Statistical analysis was carried out where appropriate 
using the x” test. 


Results 


During study 159 patients with oesophagogastric cancer 
were studied prospectively, including 77 women and 82 
men with a median age of 70 (range 38-90) years. The 
pathological details are shown in Table]. After initial 
assessment and conventional radiological investigations, 
41 patients were considered unsuitable for surgical resec- 
tion and were referred for palliative treatment. Twenty- 
three of these patients were medically unfit for surgery, 14 
had metastatic disease, one patient refused surgery and 
three others had advanced local disease. 

For a variety of reasons, usually logistical, 25 patients 
proceeded straight to surgery without laparoscopy. A 
curative resection was carried out in 13, but five had an 
open-close laparotomy (Table 1). 
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In total 93 patients underwent laparoscopic assessment 
followed by lapUS; their subsequent treatment is described 
in Table 2. Following diagnostic laparoscopy, 18 patients 
were considered irresectable and underwent no further 
surgical procedure (Table 3). Although lapUS was carried 
out in these patients it did not alter surgical decision 
making. In the remaining 75 patients, who also underwent 
lapUS, a further nine patients were identified as having 
irresectable disease, seven of whom had no further surgical 





procedure and two underwent palliative surgical bypass 
under the same anaesthetic. Four of these nine patients had 
oesophageal carcinoma (three adenocarcinoma, one squa- 
mous cell carcinoma) and in all four the reason for not 
proceeding to surgical resection was enlarged coeliac and 
para-aortic lymphadenopathy (confirmed histologically in 
two patients). The remaining five patients had gastric 
carcinoma with liver metastases (confirmed histologically in 
one patient), pancreatic invasion (two patients, one of whom 


Table1 Details of all patients with oesophagogastric cancer and those who proceeded to surgery without assessment by laparoscopy 


or laparoscopic ultrasonography 





*Values are median (range). SCC, squamous cell carcinoma 


Table2 Patients with oesophagogastric cancer who underwent assessment with laparoscopy and laparoscopic ultrasonography 





SCC, squamous cell carcinoma 


Table3 Patients with oesophagogastric cancer who did not undergo further surgery following laparoscopy and laparoscapic ultra. 


sonography 





*Over and above laparoscopy. LapUS, laparoscopic ultrasonography; SCC, squamous cell carcinoma 


a) 
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underwent gastroenterosotomy under the same anaesthetic 
with confirmation of the lapUS findings; the other patient 
had a huge tumour with enlarged coeliac and para-aortic 
lymph nodes), direct invasion of the liver (one patient, in 
whom palliative gastroenterostomy was also carried out 
under the same anaesthetic) and widespread coeliac and 
para-aortic lymphadenopathy (one patient with a very large 
tumour). It should be noted that three of these patients 
received palliative treatment following lapUS findings 
which were not confirmed histologically. These patients 
had large masses of nodes around the coeliac axis, which 
were not technically possible to biopsy. Ideally one should 
have at least cytological confirmation that enlarged pre- 
aortic and para-aortic nodes are malignant before consign- 
ing a patient to palliative treatment. However in these three 
patients the findings of enlarged lymph node masses at 
lapUS were combined with information about advanced T 
stage, together with the age and poor general condition of 
the patient which resulted in a decision that curative 
resection was not possible. A more aggressive laparoscopic 
approach with the insertion of a third port could probably 
have detected liver invasion in another of these nine 
patients. It might therefore be argued that the decision to 
operate was actually altered purely on findings at lapUS in 
only three patients. 

Of note, only two (3 per cent) of the 68 patients who 
proceeded to surgery had an open-close laparotomy 
compared with five of 25 who did not undergo any form 
of laparoscopic assessment (y°=6-15, 1 d.f, P=0-013). 
Without lapUS the open—close laparotomy rate would have 
been nine (12 per cent) of 75, but this was not significantly 
worse than the final figure after lapUS (two of 68) (7 = 3-55, 
1 d.f., P=0-059). 


Discussion 


‘This study has clearly confirmed results from other centres 
on the value of diagnostic laparoscopy in reducing the 
open-close laparotomy rate in patients with both gastric 
and oesophageal cancer*®®?, Although much of the benefit 
of laparoscopy in this study was in patients with gastric 
carcinoma, this is also the group in whom palliative 
resection/bypass is most often performed, particularly for 
distal tumours. However nine of 36 patients with adeno- 
carcinoma of the oesophagus were also spared unnecessary 
surgery by laparoscopy and lapUS. Although the addition of 
lapUS to laparoscopy was considered to have helped the 
surgical decision in nine (10 per cent) of 93 patients, it 
actually altered the surgical decision in only three patients as 
other factors were taken into account in the other patients 
before a decision was reached not to proceed to surgical 
resection. 
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There is a view that patients with irresectable disease 
might still benefit from surgical exploration as a prophy- 
lactic palliative procedure might be carried out. One study 
of a large series of patients with a wide variety of 
oesophagogastric, pancreatic and hepatic tumours who 
underwent lapUS assessment”! reported a 15 per cent 
reoperation rate at a later date on patients treated non- 
operatively after lapUS staging but who subsequently 
required bypass, the majority for duodenal obstruction 
from pancreatic tumours. The present series of patients all 
had oesophagogastric cancer and none treated nons 
operatively after laparoscopy and lapUS subsequently 
required surgical intervention at a later date. Although 
some surgeons may still proceed with palliative oesopha- 
gectomy in the presence of involved coeliac lymph nodes 
(M; disease) this is not the present authors’ policy. 

The technique of laparoscopy is simple, but gives the 
majority of information with respect to liver metastases and 
peritoneal seeding. LapUS is difficult to perform without 
previous experience of ultrasonography, and is likely to 
suffer from the problem of user variability, although this has 
not been reported elsewhere. Obviously when starting this 
technique each operator has to confirm his or her own early 
findings with those at subsequent laparotomy and from the 
final pathology to develop confidence in the technique. 

The data presented here give a realistic appraisal of the 
potential benefit of lapUS in treating patients with 
oesophagogastric cancer. A unit dealing exclusively with 
oesophagogastric cancer may decide that the additional 
benefits of lapUS over and above laparoscopy do not 
outweigh the expense of the equipment required. However, 
units which also manage patients with hepatobiliary and 
pancreatic disease, where there is clear benefit from the 
addition of lapUS'*"*, should consider adding lapUS to 
their investigation algorithm. If units also consider the 
potential of lapUS for the assessment of the biliary tree 
during laparoscopic cholecystectomy*** the argument in 
favour of lapUS becomes more persuasive. 
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Background: The mechanisms and treatment of persistent dysphagia after antireflux surgery are not 
well established. The results of pneumatic dilatation were evaluated in a retrospective study. 

Methods: Sixteen patients were reviewed. All had severe and persistent postoperative dysphagia 
evaluated by oesophageal manometry before pneumatic dilatation. 

Results: Seven patients had one dilatation and nine had two dilatations. ‘There was no complication and 
no relapse of reflux symptoms. Results were satisfactory in nine patients (mean(s.e.m.) follow-up 
19-2(6-9) months) and poor in seven, who required revisional surgery. Age, time since operation and 
weight loss were not related to the outcome. Thirteen patients had abnormal manometry with an 
‘achalasia-like’ motor pattern in four. Lower oesophageal sphincter (LOS) pressure, LOS relaxation and 
oesophageal contraction amplitude were similar in the two groups. The only difference was in the 
percentage of normal peristaltic contractions (mean(s.e.m.) 82-2(11) versus 39-1(13-8) per cent for 
satisfactory and poor results respectively; P< 0-05). 

Conclusion: In this retrospective study pneumatic dilatation was effective and safe in nine of 16 
patients with dysphagia following antireflux surgery. Peristalsis was normal in eight patients, in seven of 
whom it was associated with satisfactory results. 
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Introduction 


Dysphagia is a frequent and often transient complication of 
antireflux surgery. It occurs after all antireflux procedures 
but Nissen fundoplication carries the greatest risk of 
persistent postoperative dysphagia. Dysphagia has been 
reported in as many as 21-33 per cent of patients’? and, 
despite modifications to reduce the tightness and the length 
of the wrap, dysphagia remains a troublesome side-effect in 
about 3 per cent of patients’. Laparoscopic antireflux 
surgery may be associated with a higher rate of dysphagia’. 
When dysphagia persists, dilatation is usually considered as 
the treatment of choice*. However, there is a paucity of 
information regarding the method and the results of 
dilatation, and the need for reintervention in these patients. 

The purpose of this retrospective study was to evaluate 
the results of pneumatic dilatation in the treatment of severe 
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dysphagia after operation for gastro-oesophageal reflux 
disease (GORD) and to look for clinical or manometric data 
predictive of the outcome of operation. 


Patients and methods 


Patients 


All patients referred for treatment of dysphagia after 
fundoplication between May 1990 and June 1997 were 
reviewed retrospectively. They were included in the study 
when they fulfilled the following criteria: (1) there was no 
dysphagia before surgery; (2) dysphagia occurred immedi- 
ately after surgery; (3) dysphagia lasted for at least 3 months 
without improvement; (4) manometric studies were avail- 
able before dilatation; and (5) they were treated by 
pneumatic dilatation. 
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Oesophageal manometry 


Manometry was performed with pneumohydraulically 
infused catheters with four distal radially orientated orifices 
(ES4X; Arndorfer, Grenndale, Wisconsin, USA). Side holes 
were 5cm apart from each other. Lower oesophageal 
sphincter (LOS) pressure was measured using the station 
withdrawal method. LOS pressure was calculated as the 
mean of the highest pressures recorded on each catheter 
(normal range 14-61 cmH.20). LOS relaxation was calcu- 
lated as the mean relaxation after three wet swallows 
(normally more than 80 per cent), oesophageal contraction 
amplitude as the mean amplitude of ten wet swallows 
measured 5cm above the LOS (normal range 50- 
250 cmH) and contraction propagation as the percentage 
of normal peristaltic waves (normally more than 90 per 
cent). 


Pneumatic dilatation 


Dilatation was performed under anaesthesia (midazolam 
and propofol) with a Rigiflex polyethylene achalasia dilator 
(Microvasive; Boston Scientific, Saint Quentin, France) 
sliding along a metal guidewire set up during endoscopy. A 
35-mm balloon was used for the first dilatation and a 40-mm 
balloon if a second dilatation was needed. Two radio- 
opaque tantalum markers at each end of the balloon helped 
to position the balloon under fluoroscopy. The balloon was 
inflated with air to a pressure of 300 mmHg for I min, three 
times at each session, at intervals of 1 min using a similar 
technique to that described previously*. After dilatation, 
patients fasted until the next morning and, in the absence of 
complications, were discharged after a normal meal. 


Follow-up 


One month after dilatation patients were reassessed. Results 
were considered satisfactory when no further treatment was 
required, and poor when surgical treatment was needed. A 
satisfactory outcome included good results, when dysphagia 
disappeared or was minor, and fair results, when dysphagia 
improved with no more weight loss but remained trouble- 
some. A second dilatation was performed in patients with 
poor or fair results. When there was no improvement after 
the second dilatation, surgery was proposed. Patients with 
good or fair results were followed for at least 3 months after 
the last dilatation. 


Statistical analysis 


Data are expressed as mean(s.e.m.). Differences between 
groups were determined by Student's ¢ test. A discriminant 
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analysis was performed to look for criteria predictive of 
pneumatic dilatation results. Differences were considered 
statistically significant at P< 0-05. 


Results 


All patients were followed for at least 3 months. The need 
for reintervention was identified at the first visit 1 month 
after operation; no patient developed dysphagia after this 
time. Sixteen patients complaining of dysphagia after 
antireflux surgery were dilated. The patients included eight 
men and eight women aged 24-63 (mean 42) years. They 
were referred from 15 different centres and were operated 
by 15 different surgeons. Table 1 lists the clinical character- 
istics of the patients. Before operation, ten patients had 
oesophagitis grade I-IH in the Savary—Miller classification”, 
five had uncomplicated reflux disease and in one patient 
endoscopic data were not available. A manometric study was 
performed before ope-ation in only one patient and was 
normal. 

Thirteen patients had a Nissen fundoplication and three 
underwent partial fundoplication. Ten patients had a 
laparoscopic procedure and six had open laparotomy. 
Dysphagia lasted for a mean(s.e.m.) of 10-5(2-1) months 
and never less than 3 months before dilatation. 

Manometry was performed before dilatation (Tai 
Thirteen of the 16 patients had motor abnormalities with an 
achalasia-like motor pzttern; there was a complete loss of 
propagation of oesophageal contractions in four patients. 
Upper gastrointestinal endoscopy performed just before 
dilatation showed changes consistent with the fundoplica- 
tion, but there was no oesophagitis, no stricture and no 
defective wrap. 





Tablet Clinical characteristics of patients treated by pneumatic 
dilatation for dysphagia acter antireflux surgery 








*Values are mean(s.e.m.). There were no significant differences between 
the two groups 
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Table2 Manometric data before dilatation 





(25) 199-4064) 
2:211) 89-4(13-8)" 


Values are mean(s.e.m.). LOS, lower oesophageal sphincter. *P < 0-05 
versus satisfactory (Student's f test) 


Seven patients had only one dilatation (six had a good 
result and one with a poor result refused further dilatation) 
and nine patients had two dilatations. No complications 
were observed after pneumatic dilatation. 

One month after the last dilatation, results were 
considered as satisfactory in nine patients (good in seven 
and fair in two). Dysphagia remained improved with no 
clinical symptoms of GORD relapse in these patients with a 
mean(s.e.m.) follow-up of 19-2(6-9) months. Results were 
considered poor in seven patients. There were no significant 
differences between clinical characteristics in patients with 
satisfactory or poor results in terms of age, time since 
surgery or weight loss (P>0-05). There were no statistical 
differences between these two groups in LOS pressure, 
LOS relaxation and amplitude of peristaltic waves. The 
percentage of normal peristaltic waves was higher in 
patients with good or fair results than in those with poor 
results (mean(s.e.m.) 82-2(11) versus 39-1(13-8) per cent; 
P<0.05). Normal peristalsis was found in eight patients, of 
whom seven had a satisfactory result. Of the four patients 
with an achalasia-like motor pattern, three had a poor result 
and one had a fair result. 

Six of the seven patients with a poor result had revisional 
surgery with an anterior fundoplasty. Dysphagia improved 
in these six patients but three of them still complained of 
pain, discomfort and gas bloat syndrome. Manometry was 
performed after dilatation or revisional surgery in 12 
patients. In the three reoperated patients who had an 
‘achalasia-like’ motor pattern, the new manometric study 
showed an improvement in LOS relaxation and recovery of 
normal peristalsis in all cases. 


Discussion 


This paper reports the results of pneumatic dilatation in 
patients with dysphagia after fundoplication. In this series of 
16 patients with long lasting dysphagia and no oesophageal 
stricture, it was hypothesized that the main reason for 
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dysphagia was functional obstruction. For this reason, 
pneumatic dilatation with the same technique as that used to 
treat achalasia’ was preferred to bougienage. Wo et alt 
found that bougienage was safe and effective in 52 per cent 
of their patients but they included patients with dysphagia 
within 6 weeks of operation, and it is possible that some of 
these patients would have got better without endoscopic 
treatment. Pneumatic dilatation has already been used in 
eight patients with severe dysphagia and an ‘achalasia-like’ 
motor pattern after GORD surgery’. After failure of 
previous bougienage, five patients were cured after one or 
more sessions of pneumatic dilatation but one perforation 
occurred. In the present series pneumatic dilatation was 
effective in nine of 16 patients and failed to improve 
dysphagia in seven patients after one or two dilatations. 
There was no immediate complication and no relapse of 
reflux symptoms during follow-up. Six of the seven patients 
with a poor result had revisional surgery with anterior 
fundoplasty. There was improvement of dysphagia in all 
patients but persistent discomfort in three. 

Postoperative dysphagia may be related to an ineffective 
wrap, such as a slipping or herniated Nissen wrap after a 
time of effective functioning’, or too tight a wrap with a 
stricture, which is easily diagnosed by endoscopy or 
postoperative oedema. None of these causes was observed 
in the present patients with long lasting dysphagia. 

Oesophageal motor disorders may be a major cause of 
dysphagia and were present in 13 of 16 patients. They 
mainly consisted of a decrease in LOS relaxation after 
swallowing in three-quarters of the patients, an increase in 
three patients or decrease in five of oesophageal contraction 
amplitude and a loss of normal peristalsis in eight (half of the 
patients), while LOS pressure was always in the normal 
range. Four patients had an ‘achalasia-like’ motor pattern 
with complete loss of propagation of oesophageal contrac- 
tions. However three other patients had normal manc- 
metric findings despite severe dysphagia and weight loss 
ranging from 4 to 26 kg. LOS pressure, LOS relaxation and 
amplitude of oesophageal contractions were not predictive 
of outcome after pneumatic dilatation, Conservation of 
normal peristalsis was the only predictive criterion of 
satisfactory results; normal peristalsis before dilatation was 
present in seven of nine patients with a satisfactory result 
and in only one of seven patients with a poor result. This 
observation should be confirmed in a prospective series. 

Oesophageal motor disorders may be present before 
operation or secondary to the intervention. The lack of 
preoperative data makes it difficult to interpret motor 
abnormalities in this series. The recovery of normal 
peristalsis after revisional surgery in three patients with an 
‘achalasia-like’ motor pattern suggests that these abnorm- 
alities may be secondary to fundoplication. 
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In conclusion, the present manometric data suggest that 
motor disorders play an important role in dysphagia after 
fundoplication. For this reason pneumatic dilatation rather 
than bougienage was used to treat the dysphagia. In a series 
of 16 patients, pneumatic dilatation was safe and effective in 
over half of the patients. Normal peristalsis was preserved in 
eight patients and was associated with satisfactory results 
in seven of these. After failure of pneumatic dilatation, 
revisional surgery was effective even when severe motor 
disorders were present. 
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Accuracy of intraoperative frozen-section analysis of 
axillary nodes 


Letter 1 


Sir 


We disagree with the conclusions of Dixon et al. (Br J Surg 
1999; 86: 392-5). Their data, along with our own! and others? 
show that frozen-section analysis (FSA) of sentinel lymph 
nodes (SLNs) and axillary lymph nodes (ALNs) in patents with 
breast cancer can be useful. 

The authors have reviewed the use of FSA ın only a selected 
group of patients, mainly those with widespread ductal 
carcinoma m situ (DCIS), previous axillary radiotherapy and 
those with small breast cancers with widespread DCIS. 
Although not representative of routne symptomatic practice 
their results show that FSA of the axillary sample correctly 
identified the ultimate histological state of the axilla in 81 (92 
per cent) of 88 patients. We are perplexed, therefore, why they 
then conclude that routine FSA cannot be recommended. 

Last year we reported in this journal the use of FSA and SLN 
dissection (SLND)'. Our series differed from the Edinburgh 
study in that nearly all patients presenting with stages I and H 
breast cancer were included in our study. We found that FSA of 
the SLN accurately identified the final histological state of the 
axilla in 53 (95 per cent) of 56 patients. We have since 
performed a further 41 SLNDs and found SLN in 36 of these 
patients. FSA was performed on 32 and accurately predicted 
the final state of the axilla in 31. Our statistical analysis of this 
latter group shows similar results with both specificity and 
positive predictive value of 100 per cent and a negative 
predictive value of 96 per cent. However, our sensitivity is 
higher at 89 per cent, reflecting only one false-negative FSA 
result. Giuliano et a/.”, with their extensive experience of 
SLND, also find FSA to be a useful tool and report no false- 
positive SLNs with this method. 

A positive FSA would allow a patient to go on to level I ALN 
dissection under the same anaesthetic, avoiding axillary surgery 
in patients with stage I disease. We accept that up to 5 per cent 
of patients may require a second procedure after further 
histological assessment, but consider this to be an acceptable 
cost given both the patient and economic gains of avoiding 
axillary surgery. Given the above results, we believe that 
patients would prefer this approach even with the risk of a 
second procedure. 

Further trials are currently underway evaluating the SLN 
hypothesis and may allow this technique to be disseminated 
more widely. FSA should become an important part of this 
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practice until these studies are completed. The use of small, 
highly selected studies using FSA and non-guided axillary 

sampling to make direct implications about the use of FSA and 
assessment of axillary lymph nodes should not be condoned. 

G. R. Hingston 

T. G. Cooke 

J.J. Gomg 

R. Sımon 

M. M. Flett 

Unrversity Department of Surgery 

Glasgow Royal Infirmary 

Queen Elizabeth Building 

Glasgow G31 2ER 

UK 


1 Flet MM, Going JJ, Stanton PD, Cooke TG. Sentinel node 
localization in patients with breast cancer. Br 7 Surg 1998: 85: 991-3. 

2 Giuliano AE, Jones RC, Brennan M, Statman R. Sentinel 
lymphadenectomy in breast cancer. 7 Cim Oncol 1997; 15: 2345-50 


Letter 2 


Str 


This study assumes that if lymph nodes are positive in a patient ` 
with breast cancer, surgical axillary clearance is beneficial. No 
mention is made of chemotherapy. Most studies have led me to 
believe that this is the primary method of treatment in that 
situation, using the positive lymph nodes as an index of 
potential generalized spread rather than as evidence of 
significant local extension. Would the authors kindly convince 
me that amllary dissection in this situation leads to better long- 
term results. 
A. Singer 
Department of Surgery 
Albert Einstern College of Medscme 
1300 Morris Park 
New York 10461 
USA 


Author’s reply 


Sir 


Hingston et al. disagree with our conclusion that ‘frozen- 
section analysis of axillary nodes as currently practised cannot 
be recommended for routine use’. Their data suggest that it 
may have a role in patients undergoing sentinel node biopsy 
where only one node is retrieved and examined in more detail. 
The whole question of accuracy of sentinel node biopsy 1s being 
addressed by the ALMANAC (Axillary Lymphatic Mapping 
Against Nodal Axillary Clearance) trial and it is only through 
multicentre studies performed by a wide range of surgeons that 
its clinical value can be established’. 

Despite the good results reported by the Glasgow group, 
Galimberti et al.’ reported a disappointing sensitivity for 
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frozen-section assessment in a much larger series of patients: 
18.0 per cent of negative nodes had micrometastases on 
paraffin-section histology. This group therefore modified their 
method by taking multiple sections across the nodes and using 
immunohistochemistry. This technique significantly improved 
the sensitivity and specificity but was time-consuming, 
involved a number of pathologists and took up to 40 min to 
produce a result’, 

Hingston et al. suggest that if the sentinel node is involved 
the only option is to proceed to a full axillary clearance. Data 
from two prospective studies have shown that, following 
histological evidence of involvement of an axillary node sample, 
recurrence rates are no different in patients submitted to a full 
axillary clearance or subsequent radiotherapy* and that the 
morbidity of the two treatments is very similar’. Most believe 
that the role of sentinel lymph node biopsy will be in patients 
with clinically negative nodes who are a selected group of 
patients. From the Italian studies, when these patients have 
metastases they frequently have microscopic disease” and this 
supports our own effort to evaluate frozen-section analysis of 
nodes in specific patient subsets. 

Professor Singer argues that axillary node volvement 
demonstrates generalized spread and that chemotherapy is 
indicated rather than axillary dissection. Patients with axillary 
disease who do not receive effective surgery or radiotherapy 
have high rates of climcally evident disease, even when they 
receive systemic therapy and this local disease is more likely to 
be uncontrolled. Two recent studies” demonstrated that 
effective local treatments may also improve survival ın patients 
with node-positive axillary disease. All patients received 
identical systemic therapy and the only difference was in 
locoregional treatments, but survival was better ın the node- 
positive patients who received axillary radiotherapy rather than 
receiving no further axillary treatment following limited 
axillary dissection. Twenty per cent of clinically node-negative 
patients randomuzed either to no axillary treatment or axillary 
dissection subsequently develop symptomatic axillary 
recurrence”. Psychological implications of locoregional failure 
may also be significant”. The aim of surgery and radiotherapy is 
to provide locoregional control with minimum morbidity. 
New evidence suggests that improved locoregional control 
improves survival. These data convince me that patients with 
axillary nodal involvement require either a complete axillary 
dissection or postoperative axillary radiotherapy. 

J. M. Dixon 

Edinburgh Breast Unit 
Western General Hospital 
Edinburgh EH4 2XU 
UK 
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Prospective comparison of endosonography, magnetic 
resonance imaging and surgical findings in anorectal 
fistula and abscess complicating Crohn’s disease 


Sir 


We enjoyed the paper by Orsoni et al. (Br J Surg 1999; 86: 360- 
4). No mention was made of the difficulties of endorectal 
ultrasonography (ERUS) ın distinguishing recrudescent sepsis 
from burnt-out fibrotic tracks in complicated disease. 
Although the accuracy of delineation of the subepithelial space 
(and hence the internal opening) using surface magnetic 
resonance imaging (MRI) is limited, the authors’ success seems 
out of step with most other reports examining this modality and 
is also less than our results using a dedicated internal MRI coil!. 
Acoustic shadowing of intersphincteric collections 
(misdiagnosing them as trans-sphincteric) was noted in this 
study, potentially placing sphincter musculature at risk if 
ERUS is relied on solely for operative decision-making. There 
did not appear to be any case where MRI detected an 
operatively unsuspected collection and/or fistula; again a 
finding not in keeping with other studies”. A further advantage 
of MRI in recurrent cryptogenic and Crohn’s disease is the 
multiplanar capacity. A sagittal approach provides excellent 
views of the retrorectal and anteroanal spaces where large 
collections can go undiagnosed in patients whose clinical 
examination is difficult because of extensive induration and 
fibrosis. In these patients, knowledge of lateral collections (and 
extrasphincteric fistula) and supralevator extensions is essential 
and ın both circumstances an endoluminal approach needs to 


www.bys.co.uk British Journal of Surgery 1999, 86, 1092-1100 


1084 Correspondence 


be complemented with an external coil examination to increase 
the lateral field-of-view and visualize the supralevator space. 
A. P. Zbar 
N. M. deSouza* 
Surgical Directorate 
Imperial College School of Science, Technology and Medicine 
and 
*Robert Steiner Department of Magnetic Resonance Imaging 
Hammersmith Hospital 
Du Cane Road 
London W12 0HS 
UK 
1 Zbar AP, deSouza NM, Puni R, Kmiot WA. Comparison of 
endoanal magnetic resonance imaging with surgical findings in 
perirectal sepsis. Br 7 Surg 1998; 5: 111-4. 
2 Barker PG, Lunniss PJ, Armstrong P, Reznek RH, Cottam K, 
Phillips RK. Magnetic resonance imaging of fistula-m-ano: 
technique, interpretation and accuracy. Chn Radiol 1994, 49; 7-13. 


Authors’ reply 


Sir 


We greatly appreciate the comments from Messrs Zbar and 
deSouza. Although endoanal MRI seems to be a promising 
method, it is not widely available even in large centres. It is 
more expensive than endoanal ultrasonography. The mean 
imaging time for endoanal MRI is about 40 min, which 1s 
longer than for endoanal ultrasonography. Some results of anal 
endosonography have been disappointing and less accurate 
than those provided by external MRI. Nevertheless, all series 
but one were performed with a rotating probe. In our study, a 
blind linear probe with 57 mm of focal depth was used. Fistula 
tracts can be assessed more accurately on sagittal planes 
provided by the linear probe and lateral or supralevator 
collections can be invesugated because of the deep field-of- 
view. In addition, the assessment ofa fistula tract is not impeded 
by the acoustic shadows generated by the presence of air in the 
fistula tract but is increased with the appearance ofa continuous 
column of echo-rich bubbles, obviating the need for any 
enhancing injection. 

The high accuracy of endoanal MRI for assessing complex 
collections and fistulas should be blindly and prospectively 
compared with a non-operative method such as endoanal 
ultrasonography performed with a linear probe from a 
scientific and cost-effective point of view. 

M. Barthet 

P. Orsoni 

J.-C. Grmaud 

Department of Gastroenterology 
Hopital Nerd 

Chemin des Bourrely 

13915 Marseille cedex 20 
France 
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Factors leading to local recurrence or death after surgical 
resection of phyllodes tumours of the breast 


Sir 


We read with interest the article by de Roos et al. (Br J Surg 
1999; 86: 396-9) on a retrospective study of 38 patients with 
phyllodes tumour. The authors reported a significant 
association between local recurrence and positive microscopic 
margins. Although we agree that further local excision should 
be performed for incompletely excised lesions, the clinical 
behaviour of phyllodes tumours is not accurately predicted by 
the margin status or the histological type’. 

We have recently reviewed 30 patients with phyllodes 
tumours with a mean follow-up period of 6 years. The tumour 
recurred locally in five patients. Local recurrences were more 
frequently observed in patients with malignant tumours than 
those with benign lesions (33 versus 10 per cent, not statistically 
significant). There was no association between local 
recurrence, patient age, tumour size or positive microscopic 
margins. There was only one death associated with a 
completely excised malignant tumour. 

In a study of 170 phyllodes tumours Reinfuss et al.’ found no 
correlation between clinical outcome and histological type or 
local therapy. These observations suggest that there is a need to 
idenufy novel biological markers that can more accurately 
predict the behaviour of phyllodes tumours. We have recently 
examined telomerase activity in two recurrent phyllodes 
tumours using a polymerase chain reaction based assay’. Both 
expressed telomerase activity, suggesting that telomerase may 
have a potential role as a biological marker for such neoplasms. 

K. Mokbel 

C. Choy 

R. Carpenter 

Breast Unit 

St Bartbolomew’s Hospital 
London ECIA 7BE 

UK 
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Authors’ reply 


Sir 


Mokbel et al. claim that margin positivity and histological type 
are not predictors of clinical outcome after excision of 
phyllodes tumours of the breast and marshal to their support 
their own experience with 30 patients and that of Zurrida et al.', 
where this was the case. They incorrectly claim support from 
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Reinfuss et al., who in fact found that histological type was 
indeed an important prognostic factor for recurrence or death. 
We have reviewed 23 publications on phyllodes tumours 

published between 1965 and 1998, not all of which directly 
addressed the issue of margins and histological type as 
predictors of recurrence. However, five studies found that 
surgical margins, or type of surgery were important in this*’, 
and histological type or grade was reported to be predictive of 
recurrence or death in a further seven studies®!*, to which we 
must append the misquoted Reinfuss et al.”. We add our 
experience to these, believing that margin positivity and 
histological grade are certainly predictors of clinical outcome. 
W. K. de Roos 
P. Kaye 
D. M. Dent 
Department of Surgery 
Medical School 
Observatory 7925 
Cape Town 
South Africa 
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Rectal examination in paediatric surgical practice 
Sir 


This thoughtful paper (Br 7 Surg 1999; 86: 376-8) 1s most 
welcome. Digital rectal examination is needed in children in 
differing circumstances. It is almost always indicated in the 
investigation of rectal bleeding (usually under anaesthesia), 
whereas in a child with an acute abdomen it is relatively rarely 
required. 

The suggestion that rectal examination should be given the 
status of an investigation is very helpful. It is only occasionally 
needed when the abdominal signs clearly indicate laparotomy. 
A policy of ‘active observation’ generally allows patients with 
acute appendicitis to be distinguished from those with acute 
non-specific abdominal pain, most of whom show steady 
improvement, making it reasonable to omit rectal exammation. 
Itis in the difficult patient with few abdominal signs, who 1s not 
settling and may have pelvic appendicits, that rectal 
examination 1s needed. Then, good technique is vital if anal 
discomfort is to be separated from the effect of pressure on 
pelvic peritoneum’. Trainees must clearly understand that 
there is no absolute expectation to examine the rectum and this 
decision must be left to the judgement of the surgeon. 

This is a timely reminder to review the teaching and the place 
of rectal examination, and to appreciate the particular 
susceptibilities of children. Good care of children with an acute 
abdomen requires the participation of an experienced surgeon, 
who is keenly aware of the opportunity each patient offers to 
extend the experience of the surgical trainee. 

G. G. Youngson 

P. F. Jones 

Department of Surgery 

Royal Aberdeen Children’s Hospital 

Cornbill Road 

Aberdeen AB25 2ZG 

UK 

1 Jones PF, Bagley FH Acute appendicits. In: Jones PF, Krukowski 
ZH, Youngson GG, eds. Emergency Abdominal Surgery. 3rd ed. 
London: Chapman and Hall, 1998- 40-5. 


Simultaneous aortic aneurysm repair and colonic surgery 


Sir 


We read with interest the article by Oshodi et al. (Br J Surg 
1999; 86: 217-18) and congratulate the authors on their 
successful and timely series. Recently we treated four patients 
with abdominal aortic aneurysm (AAA) between 5 and 6 cm in 
diameter which had coexisting gastrointestinal pathology. 
The first patient underwent Hartmann’s procedure for an 
unsuspected carcinoma of the descending colon in an 
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unprepared bowel. The second patient underwent total 
colectomy for bleeding diverticular disease and the third 
underwent gastrectomy for carcinoma of the stomach. The 
aneurysms were not dealt with at the time of surgery because of 
the anticipated risk of graft infection. The patient with 
carcinoma of the stomach died 1 week after operation due to 
rupture of the AAA in spite of attempted repair. The other 
patients are waiting for further admission for repair ofan AAA. 
The fourth patient had undergone a previous Hartmann’s 
procedure for a diverticular mass detected at the ume of 
laparotomy for repair of the AAA. He underwent successful 
second-stage colorectal anastomoses and was eventually 
readmitted for repair of the AAA. At the nme of surgery for 
AAA a hole was made in a loop of small bowel because of the 
dense adhesions during mobilization. This resulted in a 
contaminated field. However, it was elected to proceed with 
repair of the aneurysm using an antibiotic impregnated graft. 
This patient made an uneventful recovery. 

We feel that the present article provides good evidence for 
altering the management of these patients and dealing with 
coexisting pathology at the same time as repairing the AAA. 

S. Shiralkar 

H.J. R. Evans 
Department of Surgery 
Prince Philip Hospital 
Dafen 

Llanelli SA14 8QF 
UK 


Aortic prosthetic infection 


Sir 


I read with interest the clinical dilemma by Mr Naylor on aortic 
graft infection (Br 7 Surg 1999; 86: 435-6) in which m situ 
revascularization with superficial femoral vein is described but 
only quotes the series of Nivelsteen et a/.. However, this is one 
of several encouraging reports with remarkably low mortality 
and morbidity rates, including the larger series of Claggett et 
al.?. Mr Naylor questions this technique following the 
observation of two patients with life-threatening groin 
haemorrhage with persistent methicillin-resistant 
Staphylococcus aureus (MRSA) infection. If infection is not 
eradicated such an outcome is at least as likely if an én situ 
prosthetic graft is used and graft excision and extra-anatomical 
reconstruction may give rise to the disastrous complication of 
aortic stump disruption. 

There is no evidence that MRSA is more virulent than 
ordinary Staphylococcus aureus, but without appropriate 
debridement and antibiotic therapy with teicoplenin or 
vancomycin the risk of persistent infection will be high. The 
advantages of autologous vein replacement are obvious as 
chronic persistent infection in the new graft is unlikely, long- 
term complications are rare’, and the published mortality 
rate has been low (7 per cent). 

We have used superficial femoral and popliteal veins in seven 
suprainguinal graft infections (including two aortobifemoral 
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grafts and one aortoiliac graft) and two mycotic aortic 

aneurysms (one due to MRSA and one to Streptococcus pyogenes). 

There was one early postoperative death due to myocardial 

infarction following femorofemoral graft replacement, but in 

all survivors infection was completely eradicated without limb 
loss at 1-24 months. 

C. P. Gibbons 

Vascular Unit 

Department of Surgery 

Morriston Hospital 

Swansea SA6 6NL 

UK 

1 Nivelsteen A, Lacroix H, Suy R. Autogenous reconstruction with 
lower extremity deep veins. an alternative treatment of prosthetic 
infection after reconstructive surgery for aortoiliac disease. 7 Vase 
Surg 1995; 22: 129-34. 

2 Claggett GP, Valentine RJ, Hagino RT. Autogenous aortoiliac/ 
femoral reconstruction from superficial femoral-popliteal veins: 
feasibility and durability. 7 Vase Surg 1997, 25: 255-70. 

3 Brown PM Jr, Kim VB, Lalikos JF, Deaton DH, Bogey WM, Powell 
CS. Autologous superficial femoral vein for aortic reconstruction in 
infective fields. Ann Vasc Surg 1999; 13: 32-6. 


Effect of a novel prosthetic anal neosphincter on human 
colonic blood flow 


Letter 1 


Sir 


The paper by Hajivassiliou and Finlay (Br 7 Surg 1998; 85: 
1703-7) describes the effects of an inflated artificial sphincter 
on colonic blood perfusion and evaluates the potential risks of 
ischaemic complications following implantation of this device 
around the upper anal canal. 

We believe this application is not appropriate in the setting 
of the treatment of anal incontinence by prosthesis. The model 
selected, i.e. the distal end of mobilized colon before 
anastomosis, 1s not characteristic of the perianal region where 
the neosphincter recreates a high-pressure zone to close the 
anus. This site has a rich longitudinal vascular supply along the 
rectoanal wall and in the perineum around the anal canal which 
is subjected and adapts to high pressures in normal conditions. 
A surgical approach from below, rather than above as proposed 
by the authors, would involve limited dissection for 
implantation of the cuff around the anal canal and only minimal 
impairment of the vascular supply. Temporary deactivation of 
the device, which is a recommended step ın the procedure, 
would also allow development of a further vascular supply. 
Finally, the risk of ischaemic ulceration following umplantation 
of the new AMS device (Pfizer, Dublin, Ireland) is reported to 
be low in the short and middle term and similar to that observed 
for implants’. In our experience, any ulceration that occurred 
was not related to ischaemic damage but to incorrect selection 
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of the anal cuff length, resulting in anal obstruction. After 
explantation, a new wider device was successfully implanted, 
which provided excellent and lasting functional results’. 

In fact, the paper by Hajivassiliou and Finlay is of 
considerable interest for another concept, the ability to create 
continent stomas by means of an artificial sphincter. Their data 
open the way to clinical research and trials using pressure- 
regulated prosthetic sphincters around stomas. 

P. A. Lehur 

Clinique Chirurgicale II 

Hétel-Dieu 

F44093 Nantes 

France 

1 Vaisey CJ, Kamm MA, Gold DM, Bartram CI, Halligan S, Nicholls 

RJ. Clinical, physiological, and radiological study of the new 

purpose-designed artificial bowel sphincter. Lancet 1998; 352 105- 

9 
2 Lebur PA, Glemain P, Bruley des Varannes S, BuzelinJM, Leborgne 
J. Outcome of patients with an implanted artificial anal sphincter for 

severe faecal imcontinence. A single institution report. Int 7 Colorect 
-Dis 1998; 13. 88-92. 


Letter 2 


Sir 


Tread with interest the manuscript by Hajivassiliou and Finlay 
and am pleased to see that the authors have been able to answer 
the question that I posed at the Scottish Society of 
Coloproctology meeting 4 years ago: was it possible that the 
marginal artery was not contained within the sphincter and 
hence was the source of the blood supply to the distal colon? 

Weare told by the authors that the neosphincter is opaque to 
laser light and it is therefore not possible to measure the 
mucosal blood flow directly under the cuff. If we regard Fig. 2 
(blood flow scan with progressive inflation of the 
neosphincter), there appears to be continuous flow in the 
region of the end artery which is represented as an artist’s 
impression in Fig. 1. As the neosphincter is opaque to laser light 
it would seem that the end artery in this example may well not 
have been included in the sphincter mechanism. This raises the 
very real possibility that the blood supply to the distal segment 
is through the end artery and not through the mucosa 
underlying the sphincter. As it stands, this paper tells us very 
little about what is happening under the sphincter, and the drop 
in flow that 1s evident at 30mmHg may be due to occlusion of 
mucosal blood flow. 

One method of appreciating the effects of the neosphincter 
on mucosal blood flow would be to clip the end artery at the 
level of the neosphincter and measure the blood flow to the 
distal bowel. Subsequent inflation of the sphincter would then 
give a better idea of its effect on the mucosal blood flow. This 
point should perhaps be clarified before the prosthesis is 
inserted into human volunteers as ischaemic necrosis at the 
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antimesenteric border may well not have been ruled out by this 
particular study. 


A. Macdonald 
Department of General Surgery 
Monklands Hospital 
Airdrie ML6 OFS 
UK 
Authors’ reply 
Sir 


We thank Dr Lehur and Mr Macdonald for their interest in our 
paper and comments. In brief, Dr Lehur criticizes our choice of 
model for the study of blood flow under a prosthetic 
neosphincter on the basis that we have used colon rather than 
anal canal, We accept that colonic and anal canal blood flow are 
different. It was necessary, however, to demonstrate to the 
Medical Devices Agency that the prosthesis did not create 
pressure necrosis so that consideration could be given to an 
application for a licence to proceed to unplantation of the 
device in humans. It would have been extremely difficult to 
study anal canal blood flow in humans for this purpose and it 
was for this reason that the method described in our manuscript 
was developed. We do not believe, however, that this model 
diminishes our conclustons. Indeed, as Dr Lehur has indicated, 
if our device fails to cause ischaemia in colon, it is even more 
likely to be safe when used near the anal canal. A key feature of 
the Glasgow Neosphincter is that there are no localized high- 
pressure areas as are created when the AMS circular device is 
applied to the gastrointestinal tract’. 

Mr Macdonald expresses concern about the position of the 
end artery in relation to the neosphincter. In this study, the 
dissected end artery was placed in the centre of the device facing 
the silicone pillow, hence out of reach of the laser beam. The 
description of the model never implied that the blood supply to 
the distal colonic segment was solely through the mucosa 
underlying the neosphincter. 

We have also taken the opportunity to analyse the specific 
area in question in Fig. 2 and confirm that this shows a 
progressive decrease in blood flow with increasing inflaton 
pressure (this can also be deduced empirically by looking at the 
colour code of the images). 

It may be of interest that the Medical Devices Agency gave 
approval for implantation in 12 patients. Nine of these 
operations have now been undertaken and the results will be 
submutted for publication in the near future. 

C. A. Hajivassiliou 

I. G. Finlay 

Department of Paediatric/Neonatal Surgery 
Royal Hospital for Sick Children 

Glasgow G3 357 

UK 
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1 Haprvassilion CA, Finlay IG. Uneven pressure application by the 
artificial urinary sphincter: an explanation for tissue ischaemia? Br 7 
Urol 1999; 83: 418-19. 


Reliable double-component knots for laparoscopic 


surgery 

Sir 

We read with interest the article by Dr Punal Rodriguez (Br 7 
Surg 1999; 85: 19) and would like to comment on four things. 

Transforming a lark’s head knot (S X S) into a square knot 
(=I) has been a well known technique since Roman times” 
The difficult point is the moment that the transformation 1s 
made (Figs 1E-F). Inside the abdomen it may be difficult to pull 
ın the correct direction and the knot may lock too soon. This is 
probably why the author advises its use for ligating non- 
sectioned structures. The force needed may just make it slip off 
a sectioned duct. An J=I knot ıs weak and predominantly 
slipping. The Kaplan-Meier loop-holding capacity is 
comparable to a three-throw sliding knot (SxSxS)’. The 
transformation ofa lark’s head knot into anI =I knot, therefore, 
does not produce a stronger knot but carries the risk of 
damaging the structures to be sutured. 

Second, we would not recommend grasping the false knot 
itself with an instrument. It damages the knot and reduces its 
strength. The knot can be pushed safely through the sheath by 
grasping a piece of thread which will be cut off later. 

Third, the author advises braided materials. We agree, not 
because of the memory effect of monofilaments, but because 
braided materials, by nature, follow a change in form more 
easily. Until a monofilament material with the same physical 
properties as multifilament sutures becomes available, a coated 
braided suture seems the best material for the knot described by 
Punal Rodriguez. 

Four, we presume that line 1 in Fig. 1B follows a false route. 

J. E Brouwers 

J. B. Trimbos* 
Department of Surgery 
Leyenburg Hospital 
The Hague 

and 


*Department of Gynaecology 
Leiden Untverssty Medical Center 
The Netherlands 
1 Soper NJ, Hunter JG. Suturing and knot tying in laparoscopy. Surg 
Cim North Am 1992, 72. 1139-52. 
2 Budworth G. The Hamlyn Book of Knots. London: Reed International, 
1997; 135. 
3 Brouwers JE, Oosting H, Haas de Den Klopper PJ Dynamucloading 
of surgical knots. Surg Gynecol Obstet 1991; 173: 443-8. 


Brush Journal of Surgery 1999, 86, 1092-1100 


www. bjs.co.uk 


Author’s reply 


Sir 


1 
Ithank Drs Brouwers and Trimbos for their interest in the knot 
that I described. I wish to emphasize the follawing aspects. 
With my method you can make a square knot with one attempt, 
using a unique manoeuvre. If you use suitable suture material 
knotnng inside the peritoneal cavity is easy. Stiff suture threads 
should be avoided. In any event, the square knot obtained can 
be strengthened by one or more intracorporeal knots. Finally, 
the error in Fig. 1B has been corrected (Br 7 Surg 1998; 85: 715). 2 
J. A. Punal Rodriguez 
Calle Rosalia de Castro n° 65 
Parque Montouto - TEO 
15886 A Corunu 
Spam 


Classification of adenocarcinoma of the oesophagogastric 
junction 


Sir 


We read with interest the leading article by Siewert and Stein 
(Br F Surg 1998; 85: 1457-9) in which they discuss the 
classification of adenocarcinoma of the oesophagogastric 
junction. The authors present data based on an analysis of 815 
patients undergoing resection between 1982 and 1997. One 
interesting finding is the substantially higher rate of hiatus 
hernia associated with adenocarcinoma of the distal 
oesophagus (72 per cent) compared with carcinoma of the 
cardia (28 per cent) and subcardial gastric cancer (21 per cent). 
These figures equate to an unadjusted odds ratio of 9-6 for the ' 
presence of hiatus hernia in adenocarcinoma of the distal 
oesophagus compared with subcardial gastric cancer. The 
authors do not discuss their diagnostic criteria for hiatus hernia 
and the validity of the findings 1s clearly dependent on non- 
differential bias in the diagnosis of the condition across the 
three tumour types. In addition, the odds ratio is unadjusted for 
potential confounders such as sex and being overweight. 
Nevertheless, the result confirms the findings of two previous 
case-control studies”, and offers further support to the 
hypothesis that hiatus hernia 1s associated with an increased risk 
of oesophageal adenocarcinoma. 
R. Maric 
K. K. Cheng 
Department of Public Health and Epidemiology 
Untverstty of Birmingham 
Edgbaston 
Birmingham B15 2TT 
UK 


1 Chow WH, Finkle WD, McLaughlin JK, Frankl H, Ziel HK, 
Fraumeni JF Jr. The relation of gastroesophageal reflux disease and 
its treatment to adenocarcinoma of the esophagus and gastric cardia. 
JAMA 1995, 6: 474-7. 


© 1999 Blackwell Science Ltd 


2 Garidou A, Anastasia T, Lapworth L, Sinorello LB, Kalapothak V. 
Life-style factors and medical conditions in relation to esophageal 


cancer by histologic type iti a low-risk population. Int 7 Cancer 1996; 
68: 295-9, 


Authors’ reply 


Str 


We thank Mr Maric and Professor Cheng for their comments 
` regarding our leading article and appreciate the opportunity to 
*reply. As noted by them, there was a markedly higher 
prevalence of hiatus hernia in the patients with type I tumours 
(i.e. adenocarcinoma of the distal oesophagus) as compared 
with patients with type II or II tumours (i.e. adenocarcinoma 
of the gastric cardia or subcardial gastric cancer) in our patient 
population. ‘These data are based on a retrospective analysis of 
the contrast radiogram obtained in every patient for 
classification purposes. Since the data were presented within 
the context of a ‘leading article’ there was neither the intention 
nor the space to perform a detailed statistical analysis and 
discuss potential confounding parameters. Despite these 
shortcomungs and the well known limitations of retrospective 
analyses, our observations are quite striking and in accordance 
with the articles quoted by Mr Maric and Professor Cheng. 
Nevertheless, we do not believe that a hiatus hernia alone is 
associated with an increased risk of oesophageal 
adenocarcinoma. Chronic gastro-oesophageal reflux disease, 
which is commonly associated with hiatus hernia, appears to be 
the culprit’. 
J. R. Siewert 
H. J. Stein 
Chirurgische Klinik und Poliklinik 
Klinikum rechts der Isar 
Technische Universitat Munchen 
D-81675 Munchen 
Germany 
1 Lagergren J, Bergstrom R, Lindgren A, Nyren O Symptomatc 
gastroesophageal reflux as a risk factor for esophageal 
adenocarcinoma. N Engl 7 Med 1999, 340: 825-31. 


Investigation of oesophageal reflux symptoms after gastric 
surgery with combined pH and bilirubin monitoring 
Sir 


We read the paper of Marshall et al. (Br 7 Surg 1999; 86: 271-5) 
with interest and feel that ıt provides helpful advice. We were 


`, particularly interested to read that some patients had 


demonstrable biliary reflux in the absence of any evidence of 
acid reflux. This is perhaps not surprising bearing in mind the 
operations performed on some of the patients. We have found 
that biliary reflux does not always coincide with acid reflux in 
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patients who have not had surgery’. The authors claim that 
the Bilitec fibreoptic spectrophotometric probe (Synectics 
Medical, Stockholm, Sweden) ‘... uses bilirubin as a marker for 
the more harmful components of pancreaticobiliary 
secretions...’. Although it is true that bilirubin is a ‘marker’, we 
would be interested to hear what evidence the authors have to 
confirm that the quantification of bilirubin reflux does indeed 
equate with the presence or absence of duodenal contents 
capable of causing symptoms and/or cellular damage. We 
believe that this is hard enough to prove in patients who have 
not had surgery. There must be even more uncertainty ın this 
highly heterogeneous group of postoperative patients ın the 
indubitably altered physiological and microflora environments 
of their upper gastrointestinal tracts. 
B. N. Appleton 
J. Beynon 
A. B. Hankrishnan 
J. McK. Manson 
Department of Surgery 
Endoscopy Unit 
Singleton Hospital 
Swansea SA2 8QA 
UK 
1 Nehra D, Howell P, Pye JK, Beynon J. Assessment of combined bile 
acid and pH profiles using an automated sampling device in gastro- 
oesophageal reflux disease. Br F Surg 1998; 85: 134-7. 
2 Nehra D. Bile acid reflux in gastro-oesophageal reflux disease and its 
temporal relationship with oesophageal pH. M.Phil. Thesis, 
University of Wales, Cardiff, 1996. 


Authors’ reply 


Sir 


We appreciate the interest shown by Appleton et al. We have 
also found that bilirubin reflux does not always comcide with 
acid reflux in patients who have not had gastroduodenal 
surgery’. We do not ‘claim’ that Bilitec uses bilirubin as a 
marker for the more harmful components of duodenal juice 
(trypsin, bile salts and lysolecithin), rather ıt is the principle on 
which the system is designed. It is a drawback that it is not one 
of the noxious components itself that is measured. 

However, a study by Stipa er al.” of oesophageal aspirates 
found a strong correlation between the absorption of aspirated 
oesophageal refluxate and the concentration of bilirubin, total 
bile acids and trypsin. Bechi et a/.? found the correlation 
between bile acid concentration and absorption of gastric 
aspirates to be strongly positive. Vaezi et a/.* made similar 
findings. We have performed én vitro studies of gastric aspirates 
(as yet unpublished) confirming the strong correlation between 
Bulitec absorption and bilirubin, bile acids and trypsin 
concentrations. Unfortunately, none of these studies has 
examined the relationship between bilirubin absorption and 
the presence of individual bile acids. While it 1s true that gastric 
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surgery alters the microflora and physiology of the 
gastrointestinal tract, how this affects the reliability of bilirubin 
monitoring in determining the presence or absence of noxious 
duodenal juice components remains to be investigated. 
Although many experimental studies ın the 1970s and 1980s 
have shown duodenal contents to be capable of causing 
oesophageal or gastric mucosal damage, the question of 
whether they can generate reflux symptoms is more 
contentious. Our own studies in patients with an intact stomach 
have suggested that acid is a far more potent generator of reflux 
symptoms than duodenal contents in the oesophagus’. 
However, it seems likely that the patients ın the present study 
with isolated bilirubin reflux and erosive oesophagitis had 
duodenal contents to blame for their reflux symptoms. 

R. E. K. Marshall 


Department of Surgery 

2nd Floor, New Guy’s House 
Guy’s Hospital 

London SEI 9RT 

UK 

1 Marshall REK, Anggiansah A, Owen WA, Owen WJ. The temporal 

relationship between oesophageal bile reflux and pH 1n gastro- 

oesophageal disease. Eur 7 Gastroenterol Hepatal 1998; 10. 385-92. 
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4 Vaezi MF, Lacamera RG, Richter JE. Valtdation studies of Bilitec 
2000; an ambulatory duodenogastric reflux monitoring system. Am 7 
Physiol 1994; 267; G1050~7. 

5 Marshall REK, Angpiansah A, Owen WA, Owen WJ. The 
relationship between acid and bile reflux and symptoms in gastro- 
oesophageal reflux disease. Gut 1997; 40; 182-7. 
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Cytolysis following chemoembolization for hepatocellular 


carcinoma 
Sir 


Paye et al. (Br 7 Surg 1999; 86: 176-80) have investigated 
whether cytolysis and the systemic syndrome often observed 
following transarterial chemoembolization represents tumour 
necrosis or collateral damage to the non-tumorous liver. The 
authors have demonstrated by careful histological analysis of 
specimens after partial liver resection that the extent of tumour 
necrosis did not correlate with the occurrence of symptoms 
after chemoembolization and have concluded that the 
postchemoembolization syndrome probably represents 
damage to normal liver. By choosing to study patients with 
hepatocellular carcinoma the authors have, however, made 
interpretation of the changes in transaminases difficult as 
hepatoma cells may themselves produce these enzymes. 

Weare able to provide some evidence to support their 
hypothesis regarding cytolysis from a group of non-cirrhouc 
patients who received chemoembolization (ipiodol 10 ml, 
doxorubicin 40 mg) via selective hepatic arterial cannulation 
for the treatment of colorectal liver metastases. Twenty such 
patients received a total of 30 chemoembolizations. Elevation 
of transaminases to more than double preprocedural levels was 
observed following 83 per cent of treatments and temperature 
of 38-5°C or more was evident in 87 per cent. As the only cell 
type capable of producing transaminases ın this patient group is 
the hepatocyte the observed results must represent injury of 
normal hepatocytes. Our data also illustrate that selective 
hepatic arterial embolization does not reduce the high 
frequency of postchemoembolization syndrome reported by 
Paye et al., who adopted a non-selective arterial embolization 
policy. 

Collateral hepatocellular injury may limit the amount and 
frequency of chemotherapy that can be administered by arterial 
embolization, particularly in patients with cirrhosis who may 
already have impaired hepatic function. Techniques such as 
therapeutic induction of a heat shock protein response before 
chemoembolization may be useful in the future to limut the 
extent of collateral hepatocellular damage. 

S.J. Wigmore 

K. K. Madhavan 

D. N. Redhead* 

O. J. Garden 

University Departments of Surgery and “Radiology 
Royal Infirmary of Edinburgh 

Lauriston Place 

Edinburgh EH3 9YW 

UK 
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Surgical Management of Anorectal and Colonic Diseases. 
2nd ed. 


M.-C. Marti and J.-C. Givel (eds) 
275 X 198mm. Pp 464. IItustrated. 1998. Berlin. Sonnger. £134. 


The second edition has been updated with several new chapters 
and also includes diseases affecting the colon; the first edition 
specifically addressed anorectal conditions. The text is clearly 
written and well illustrated with extremely detailed sections on 
applied anatomy and physiology. There are a few errors with 
potential dangers to the patient and the surgeon (for example, 
diazepam 510 mg, pethidine 2575 mg for colonoscopy). Anew 
chapter on endorectal ultrasonography has been included, and 
other investigative chapters in relation to pathological and 
bacteriological analysis have been improved. As in the first 
edition, the chapters on anorectal conditions (haemorrhoids, 
fissure, fistula) are descriptive, with good line drawings. Non- 
surgical chapters on dermatological conditions and pruritus ani 
are extremely welcome to the surgeon for reference and add to 
the completeness of this textbook as a major contribution for 
clinicians interested in anorectal disorders. To this reviewer, 
however, the addition of colonic diseases has detracted 
somewhat from this volume as there are better textbooks 
available that deal with colorectal cancer and divertucular 
disease. For the third edition, I suspect the authors will need to 
decide whether to expand to a two-volume textbook on 
anorectal and colonic diseases or retract to a very good concise 
text on anorectal diseases (which I would thoroughly 
recommend). 
C. D. Auld 
Dumfries and Galloway Royal Infirmary 
Bankend Road 
Dumfries DG1 4AP 
UK 


Surgery of the Prostate (Book and CD-ROM) 


M. I. Resnick and I. M. Thompson (eds) 
286 x 219 mm Pp. 392. Ilustrated 1999 New York’ Churchill Lringstone. 
£130. 


Containing contributions from 45 American urologists, this 
book is divided into two sections, one dealing with 
malignant disease, the other with benign hyperplasia. In 
Section 1, helpful chapters include those on patient 
evaluation, perioperative management, laparoscopic lymph 
node dissection, postoperative care, complications and 
follow-up. None of the three chapters on radical retropubic 
prostatectomy matches Patrick Walsh’s chapter in the 
current Campbell’s Urology, either for text or illustrations. 
Like many books with multiple authors, this one contains 
some overlap between chapters; even the two chapters 
covering radical perineal prostatectomy written by the 
editors overlap on text and diagrams. Section 2 contains 
good chapters on transurethral resection of the prostate, 
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transurethral incision of the prostate and two on laser 
ablation, again with some overlap. The chapters on 
preoperative evaluation and preparation lack detail regarding 
some of the more complex issues, such as the anticoagulated 
or Parkinsonian patient. The chapters on suprapubic and 
retropubic prostatectomies are well written and illustrated. 
The chapters concerning complications detail clinical care 
plans and morbidity as shown by large series, but fail to 
mention packing the pelvis for severe bleeding, a rare 
necessity to save life. The CD-ROM contains two additional 
features that may be attractive: first, a search facility and, 
second, a library of 15 video-clips. Summarizing, this book 1s 
dedicated to surgery of the prostate and ıs of potential 
interest to urological specialist registrars and consultants, 
although it disappoints in some areas. 
S. F. Brewster 
Oxford Radchffe Hospital 
The Churchill 
Headington 
Oxford OX3 7LF 
UK 


Photographic Atlas of Practical Anatomy II (2 volumes) 


W. Thiel 
323 x 257mm Pp 430 and 422. Illustrated. 1999. Heidelberg Spnnger 
£191-50. 


This atlas of practical anatomy comes in two volumes. The 
first volume is a beautifully illustrated colour atlas of 
anatomy of the neck, head, back, chest and upper 
extremities. Each illustration is accompanied by a 
description of the anatomy of the region depicted. 
Accompanying this is a companion volume with matched 
black and white photographic illustrations indicating the 
structures demonstrated. The quality of the illustrations is 
superb and they are certainly akin to the anatomy 
demonstrated at surgery. However, one main disadvantage 
of this atlas is that to get the best use of it, both volumes 
have to be referred to simultaneously which can make it 
cumbersome. It would have been helpful if the index to 
individual structures had somehow been incorporated into 
the main atlas. While students may find this a useful 
reference atlas on anatomy, they may discover that it is not 
user-friendly. I can see it being of greater use to practising 
surgeons, anatomists and pathologists who require a deeper 
understanding of anatomy. In summary, this atlas of 
anatomy is a work of art and, on a practical level, will fulfil 
its function as a reference manual for established anatomusts, 
pathologists and surgeons. 
A. D. Purushotham 
Addenbrooke’s Hospital 
Hills Road 
Cambridge CB2 2QQ 
UK 
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Scientific Surgery 


Lopacuik S, Bielska-Falda H, Noszczyk W, Bielawiec M, 
Witkiewicz W, Filipecki S et al. Low molecular weight heparin 
versus acenocoumarol in the secondary prophylams of deep vein 
thrombosis. Thomb Haemostas 1999; 81: 26-31. 

Some 202 patents with a proximal DVT were treated initally with LMWH 

"and then randomized to continue LMWH or oral anticoagulation for 
3 months In the year after DVT, recurrence rates were similar (7 1 percent 
after LMWH and 9-5 per cent after oral anticoagulation). 


Baron JA, Beach M, Mandel JS, van Stolk RU, Haile RW, 
Sandler RS et al. Calcium supplements for the prevention of 
colorectal adenomas. N Eng! F Med 1999; 340: 101-7. 

Of 930 patents with a recent polyp included in the tral, oral calctum 
supplementation produced a significant, though moderate, reduction in the 
number of polyps found at routine colonescopic follow-up’ adjusted nsk 
ratio 0-85, 95 per cent confidence interval 0-74-0-98, P=0 03. 


Nessim A, Wexner SD, Agachan F, Alabaz O, Weiss EG, 
Nogueras JJ etal. Is bowel confinement necessary after anorectal 
reconstructive surgery? A prospective randomized surgeon- 
blinded trial. Dis Colon Rectum 1999; 42: 16-23. 

Fifty-four patents having complex fistula/incontinence surgery were 
included Postoperative bowel confinement (liquid det and codeine/ 
Joperamide) had no significant advantages but increased hospital costs and 
the meidence of faecal impaction (26 versus 7 per cent) 


Ho Y-H, Tan M, Leong A, Eu K-W, Nyan D, Seow-Choen F. 
Anal pressures are impaired by stapler insertion during colo- 
rectal anastomosis: a randomized controlled tral. Dis Colon 
Rectum 1999; 42: 89-95, 

Fifty-eight patients undergoing sigmoid colectomy were randomized to 
stapled anastomosis or biofragmentable anastomotic ring All clinical 
outcome measures were similar but patients with a stapled anastomosis 
had tmpaired resting and squeeze anal pressures 


Wilson J, Woods I, Fawcett J, Whall R, Dibb W, Morris C et al. 
Reducing the risk of major elective surgery: randomised 
controlled trial of preoperative optimisation of oxygen delivery. 
BMF 1999; 318: 1099-103. 

A total of 138 patients having major abdominal surgery were Included. 
Mortality was significantly lower in patients whose oxygen delivery was 
optimized in ITU preoperatively (3 versus 17 per cent, P=0 007) 


Sarin SK, Lamba GS, Kumar M, Misra A, Murthy NS 
Comparison of endoscopic ligation and propranolol for the 
primary prevention of variceal bleeding. N Engl 7 Med 1999, 
340: 988-93. 

Of 89 patients included, 45 received propranolol and 44 had endoscopic 
ligation unti their vances were obliterated After 18 months, the actuarial 
probability of vanceal bleeding was 43 per cant after propranolol and 15 per 
cent after ligation Five patients in each group died. 


Sookhat S, Redmond HP, Deasy JM. Impervious wound-edge 


protector to reduce postoperative wound infection: a rando- 
mised controlled trial. Lancet 1999; 353: 1585. 
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in this tnal including 352 operations, the wound protector reduced the 
overall infection rate from 30 to 13 per cent It was partcularly effective in 
contaminated wounds where the infection rate was reduced by 84 percent 


Niggebrugge AHP, Trimbos JB, Hermans J, Steup W-H, Van de 
Velde CJH. Influence of abdominal wound closure technique on 
complications after surgery: a randomised study. Lancet 1999, 
353, 1563-7. 

Some 390 patients having a midline laparotomy closure were randomized 
to standard mass closure or the new continuous dcuble loop closure 
Wound complications were similar but mortality was greater after double 
loop closure (21 versus 8 per cent), possibly due tc the higher rate of 
pulmonary complications (17 versus 5 per cent) 


Kearon C, Gent M, Hirsh J, Weitz J, Kovacs MJ, Anderson DR et 
al. A comparison of three months of anucoagulation with 
extended anticoagulation for a first episode of idiopathic venous 
thromboembolism. N Engl F Med 1999; 340: 901-7. 

This study enrolled 162 patients who, after 3 months, were randomized to 
placebo or warfarin for up to 24 months Continued warfann reduced the 
rate of recurrent DVT from 27 per cent per patient-year to 1-3 per cent 


Overgaard M, Jensen M-B, Overgaard J, Hansen PS, Rose C, 
Andersson M et al. Postoperative radiotherapy in high risk 
postmenopausal breast cancer patients given adjuvant tamox- 
ifen’ Danish Breast Cancer Cooperative Group DBCG 82c 
randomised trial. Lancet 1999; 353: 1641-8. 

Some 1375 patents with stage II or Ill breast cancer were followed for a 
median 123 months Radiotherapy improved overall survival (45 versus 36 
per cent) and reduced the rate of locoregonal recurrance (8 versus 35 per 
cent) 


Alexander FE, Anderson TJ, Brown HK, Forrest APM, Hepburn 
W, Kirkpatrick AE et al. 14 years of follow-up from the 
Edinburgh randomised trial of breast-cancer screening. Lancet 
1999; 353: 1903-8. 

Almost 60 000 women were included. Unadjusted results showed a 
reduction in mortality of 13 per cent After adjustment for socioeconomic 
status the difference was 21 percent The benefit extended to patients 
under 50 years old 


Carapeu EA, Kamm MA, McDonald PJ, Chadwick D, Melville D, 
Phillips RKS. Randomised controlled trial shows that glyceryl 
trinitrate heals anal fissures, higher doses are not more effective _ 
and there 1s a high recurrence rate. Gut 1999; 44: 727-30. 
Seventy patients were included After 8 weeks, the healing rate with GTN 
was 67 pef cent compared with 32 per cent for placebo (P=0 008). Of 
fissures that healed, 33 per cent recurred The majority of pabents using 
GTN reported headaches. 


The British Journal of Surgery website can be found at 
www.bjs.co.uk. In addition to details of current and previous 
articles featured in Scientific Surgery, the website contains details 
of the Editorial Team and Board, instructions to prospective 
authors, links to other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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Instructions to authors 


The Brith Journal of Surgery publishes original articles, reviews and 
leading articles all of which are submitted to peer review. 


An article 1s reviewed for publication assumung that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, ın press, or sabmutted for consideration elsewhere) that 
relate to the same subject. It is essential that you submut any other 
publications or submussions that use the same data set to allow 
assessment of any potential overlap. Indicate on the tide page 
whether the paper 1s based on a previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
Journal unless rights are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, The British Fournal of Surgery, Blackwell Science Ltd, 25 
John Street, London WCIN 2BL, UK. Telephone: 0171 404 1831; 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose in the covering letter any potential or actual 
personal, political or financial interest you may have in the maternal, 
information or techniques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potential conflicts of interest. The decision to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author 1s responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents. The Journal accepts the criteria for authorship 
proposed in the British Medical Journal (BMF 1994; 308: 39-42). If a 
paper has more than six authors you should justify the inclusion of all 
names. Results of multicentre studies should be reported under the 
name of the organizing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995; 345. 668). 


Disks 

Following final approval of articles you must submut the accepted 
version on disk. IBM-compatble disks would be preferred (3 4 mch). An 
accurate hard copy must accompany each disk, together with details of 
the type of computer used, software and disk system Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in natrve format or WMF if created m Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that it may 
not be possible to modify them. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not 
normally be returned. 


Ethics 


Material relaung to human investiganon and animal experiments 
must comply with and be approved by local ethics committees It 
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must conform to standards currently applied in the country of origin. 
The Journal reserves the nght not to publish an article on the 
grounds that appropriate ethical or experimental standards have not 
been reached Written consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might identfy an individual. Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The British Journal of Surgery subscribes to the policy of uniform 
requirements for manuscripts which facilitates resubmission of papers 
to journals without extensive recasting Authors are advised to consult 
the New England Journal of Medscme (N Engl J Med 1997, 336 309- 
15), or obtain Uniform Requirements for Manuscripts Submutted to 
Biomedical Journals’ from The Editor, Brith Medical Journal, BMA 
House, Tavistock Square, London WC1H 9JR, UK (cost £2.95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer 
Generic names should normally be used. 


Original articles 

Onginal articles should normally be in the format of introduction, 
patients and methods, results and discussion. Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussion in particular should be clear and concise 
and limited to matters ansing directly from the results. Avoid 
discursive speculation. Randomized clinical trials should be clearly 
identified as such in the title and abstract. 


Reviews 


The Editoral Board of The Britssh Journal of Surgery encourages 
submussion of review articles on topics of interest. Any topic will be 
considered, but pnionty will be given to those addressing a major 
current problem. The author of each accepted review will recetve an 
honorartum. Potential authors are advised to contact. Mr J. A. Murie, 
Unversity Department of Surgery, The Royal Infirmary, Edinburgh 
EH3 9YW, UK. 


Leadtng articles 


The Editors commussion leading articles that are 600-900 words in 
length and address controversial topics of current interest. They should 
be supported by no more than ten key references. Submissions may be 
subjected to external review and assessment by the Editorial Board 
before acceptance. The Editors retain the right to alter style and shorten 
material for publication. An honorarium 1s payable on publication. 


Correspondence 


The Editors welcome topical correspondence. Letters should not 
exceed 250 words and should be typed double-spaced 
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1104 Instructions to authors 


‘Typescripts 

Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
Xx 297 mm) with double spacing and 4-cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the ntle page grve: (1) the utle of the article; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attributed; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support 
and (6) the category ın which the manuscript is being submitted 
(original article, review, etc) 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method: describe panents, laboratory material and other 
methods used Clearly identify the nature of the study, i.e. 
randomized controlled trial, retrospective review, experimental study, 
etc. Results: state the main findings including important numerical 
values. Conclusion: state the main conclusions but controversial or 
unexpected observatons may be highlighted. 


Tables and illustrations 


Submit four copies of all illustrations and tables. Type each table on a 
separate page with a brief title. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies Submit 
radiographs, photomicrographs, etc unmounted ın the form of glossy 
prints, original transparencies or negatives. Ilustrations in colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustration on. the reverse side giving its number (to correspond with 
its reference ın the text) and the name(s) of the author(s); indicate the 
top of the illustration. Include a measure of magnification of 
photomicrographs. Include explanations of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or 1llustranon 
reproduced from a published work must give the original source in 
full. You must obtain permission from the original author and the 
publisher before submission. 


Abbreviations 


Use abbreviations sparmgly. Terms that are mentioned frequently 
may be abbreviated but only if this does not impair comprehension. 
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Abbreviations must be used consistently and must be defined on first 
use. 


Numbers and units 


Use the decimel point, not a comma, for example 5.7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI units (International System of Units) except for the 
measurement of blood pressure (mmHg). 


Statistics 


For detailed guidance on the handling of statistical material consult 
Br J Surg 1991; 78- 782-4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the interpretation of results. 


Design 
Set out clearly the objectives of the study, idenufy the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomized controlled studies may 
wish to consider the CONSORT statement (JAMA 1996; 276: 
637-9). 


Presentation 


Whenever possible use graphical presentation to ilustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly distinguished and presented ın parentheses after the 


mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not in 
common usage should be referenced. Report results of statistical tests 
by stating the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to two 
decimal places, especially when the result is not sigmficant. The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values. 


Interpretation 


Take great care in your interpretations. Do not place undue emphasis 
on secondary analyses 


References 


Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts) Reference to abstracts and personal 
communications 1s discouraged. Reference to unpublished commu- 
nications will not be accepted. 

In the text, number references consecutively by superscnpt:! or 
References cited only in tables or figures should be numbered in 
sequence. 
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1999 MOYNIHAN TRAVELLING FELLOWSHIP 





The Association of Surgeons of Great Britain and Ireland represents all general surgeons 
throughout the United Kingdom and the Republic of Ireland. An annual Travelling Fellowship up to 
the value of £4,000 is available by open competition to Specialist Registrars towards the end of higher 
surgical training or Consultants within 3 years of appointment at the closing date of this advert, to 
enable them to broaden their education and to present and discuss their contribution to British and 
Irish surgery overseas. 


Candidates must be residents of the United Kingdom or the Republic of Ireland but need not be either 
Fellows or Affiliate Fellows of the Association; however they should be engaged in general surgery 
or in a sub-specialty thereof. A full Curriculum Vitae should be submitted giving details of past and 
present appointments and publications, together with a detailed account of the proposed programme 
of travel, costs involved and objectives to be achieved. Shortlisted candidates will be interviewed by 
the Scientific Committee of the Association, at 10.30am on 25 November 1999, who will pay 
particular attention to originality, scope and feasibility of the proposed journey. The successful 
candidate will be expected to act as an ambassador for British and Irish Surgery and should be fully 
acquainted with the aims and objectives of the Association of Surgeons in its role in surgery. After 
the visit the successful candidate will be asked to address the Association at its Annual General 
Meeting. 


Deadline for applications: Monday 4 October 1999 


Applications (12 copies) and requests for information should be submitted to the Honorary Secretary, 
Association of Surgeons of Great Britain and Ireland, at the Royal College of Surgeons of England, 
35/43 Lincoln’s Inn Fields, London WC2A 3PN. 


1999 OVERSEAS SURGICAL FELLOWSHIP 


The Association of Surgeons of Great Britain and Ireland, jointly with the British Journal of 
Surgery Society, are offering £10,000 per annum to sponsor surgeons wishing to work on a short 
term basis, primarily in the Third World. This Scheme is run in conjunction with the Tropical Health 
and Education Trust to provide support for overseas medical schools in the development of their 
undergraduate and postgraduate training programmes and also for research, thereby, establishing 
links with these centres. 


Only Fellows including Full, Senior, Associate and Affiliates of the Association of Surgeons may 
apply and if successful, a grant will be made available to individual! applicants. 


Deadline for applications: Monday 4 October 1999 
Further details are available from Mrs N Lewis, The Association of Surgeons of Great Britain & 


Ireland, at the Royal College of Surgeons, 35/43 Lincoln’s Inn Fields, London WC2A 3PN. Tel: 
0171 973 0300; Fax: 0171 430 9235. 


VAT No: GB 380 5452 54 Registered Charity: 210494 


Association of Surgeons of Great Britain and Ireland 
and Surgical Research Soclety 





The British Journal of Surgery has a special relationship with several surgical 
societies; these are highlighted at the top of the introductory page of every issue 
of the BJS. The relationships between the BJS and both the Association of 
Surgeons of Great Britain and Ireland (ASGBI) and the Surgical Research Society 
(SRS) are especially close and of many years standing; this is reflected in the 
Journal’s Editorial Committee on which a representative of each organization 
sits as of right. 


In recent years the BJS has published the abstracts of the Annual Scientific 
Meeting of the ASGBI in a supplement such as this, a volume which replaces the 
old abstract booklet and which is available at the time of the Meeting. 
Historically, however, the SRS abstracts have been published within the main 
issue of BJS several months after their presentation at one or other of the twice 
yearly meetings. The 1999 Brighton Meeting is a joint venture involving both 
organizations, and this supplement reflects the coming together of the parties. 
It contains abstracts from both the ASGBI and the SRS, published to coincide 
with the Joint Meeting and replacing the old abstract booklet concept. The 
Officers of your societies and the Editors of the Journal hope it will be well 
received. 


The supplement contains 362 abstracts, 261 from the ASGBI (165 to be presented 
orally and 96 as posters) and 76 from the SRS. There are also 22 joint ASGBI/ 
SRS abstracts and three abstracts from the Nurses’ Session. The whole spectrum 
of ‘general’ surgery is represented, the standard is high and the document is, 
we believe, a fine testament to the health and vigour of scientific surgery in 
Great Britain and Ireland today. The BJS Editors are sure that the combined 
‘meeting between the Association of Surgeons of Great Britain and Ireland and 
the Surgical Research Society will be a success and will pave the way to similar 
joint ventures in the future. We wish all participants an enjoyable congress in 
Brighton. 


The Editors 
BJS 


SRS: Patey Prize 1-8 


Tuesday 4 May, 11.00-13.00 





Patey Prize 001 


Effective treatment of liver metastases with photodynamic 
therapy: a preclinical study in a rat liver tumour model 


J.P. Rovers*t, A E. Saarnak§, H.C.J M. Sterenborg§, 

M.L. deJodet, M.F. Grahnt, O T. Terpstra*, 

N.S. Wiliams} *Department of Surgery, Leiden University 
Medical Centre, Leiden, 8Laser Centre, Academic Medical 
Centre, Amsterdam, The Netherlands and + Academic 
Department of Surgery, St Bartholomew's and The Royal 
London Hospital, London 


Background: Photodynamic therapy (PDT) 1s a treatment in which a 
drug 1s administered and subsequently activated by light of a specific 
wavelength. Drug accumulation ın tumour tissue and selective hight 
irradiation provide, theoretically, a method of selective tumour 
destruction. The aim of this study was to evaluate the pharma- 
cokinetics and biactivity of two drugs applicable for PDT treatment 
of tumours within the liver. 

Method: We studied PDT in an umplanted colon carcinoma ın the hver 
of Wag/Ry rats, using two photosensitizer, meta-tetra(hydroxy- 
phenylchlonn (mTHPC) and meta-tetra(hydroxyphenyl)bacterio- 
chlorin (mTHPBC). mTHPC is activated by light of a wavelength of 
652 nm and mTHPBC is activated by 740 nm light. For both drugs 
tissue kinetics were studied using ex vivo extractions and m vivo fluor- 
escence measurements. The effect of interstitial illumination on 
mTHPC sensitized tumours and surrounding liver tissue was studied 
by measurement of changes in hver enzymes and determination of 
tumour response 28 days after treatment. Comparison of the extent 
of liver photonecrosis between the two drugs was made in normal 
rat liver tissue 

Results: After an iitial high concentration in the liver at 4 h after 
administration, photosensitizer concentrations decreased rapidly in 
tıme. In tumour tissue no decrease in photosensitizer levels occurred, 
leading to higher tumour concentrations than liver concentrations at 
later ume intervals after administration. Wlumination of mTHPC sen- 
sitized animals with 652 nm light results in extensive damage to tumour 
tissue and some damage to surrounding liver tissue. Damage to 
normal liver tissue was mild and transient as serum ASAT and ALAT 
levels normalized within a week after PDT treatment PDT with 
mTHPC resulted in complete tumour renussion in 27 of 31 treated an- 
unals (87 per cent), with only four anmmals in which tumour regrowth 
was observed. Non-responding tumours proved to be significantly lar- 
ger (P<0-001) in size before PDT treatment, mTHPBC was effective 
as mTHPC ın tumour cell destruction m vitro and was capable of 
destroying areas of normal liver 4-5 tumes greater than mTHPC-PDT 
Conclusion: This study demonstrates that both mTHPC and mTHPBC 
are retained ın an intrahepatic tumour and that PDT 1s capable of ın- 
ducing complete tumour remission of liver tumours The use of 
mTHPBC, which 1s activated with lght further penetrating tissues, 
and a multiple fibre delivery system for light could ensure treatment 
of clinically significant tumour volumes within the liver. 


Patey Prze 002 


Effect of sodium hyaluronate on tumour cell proliferation and 
motility 


B. Tan, J.H. Wang, Q.D. Wu, W.O. Kirwan and 
H.P Redmond Department of Surgery, Cork University 
Hospital, UCC, Cork, Ireland 


Background: Postoperative adhesions may result in significant morbid- 
ity Sodium hyaluronate has been employed to prevent postoperative 
adhesions, CD44 receptors are implicated ın the regulation of tumour 


metastasis. Colorectal tumours are known to increase their expression 
of the CD44 receptor and hence enhance their metastatic potential 
One of the mayor ligands of the CD44 receptor 1s hyaluronan The 
aim of this study was to evaluate the effect of sodium hyaluronate 
on m vitro colorectal tumour cell proliferation and motility 

Method: Three colorectal tumour cell lines SW480, SW620, SW707 
were used and treated with either sodium hyaluronate (10, 50, 100, 
and 500 pg/mL) in phosphate-buffered saline or phosphate-buffered 
saline as control. CD44 expression on these three tumour cell lines 
was evaluated by flow cytometry using fluoroscein isthiocyanate 
(FITC}labelled CD44 mAb. Tumour cell proliferation was deter- 
mined using BrdU ELISA kit To assess motility, another batch of 
these three cell lines was treated with similar control and different con- 
centrations of sodium hyaluronate in phosphate-buffered saline solu- 
tion Tumour cell motility was then assessed on an AC 48-well 
chemotaxis chamber and expressed as numbers of migrated cells/well 
Results: Among the three cell lines, SW480 cells was discovered to 
express the highest level of CD44 receptor, whereas SW620 and 
SW707 cells showed very low CD44 expression, SW480 and SW707 
cells showed significant increases in proliferation when they were trea- 
ted with sodium hyaluronate exceeding 100 pg/mL (P<0 05 vs con- 
trol) SW620 cells showed significant increases in proliferation when 
concentrations of sodium hyaluronate exceeded 500 pg/mL SW620 
and SW707 cells enhanced their motility when they were exposed to 
sodium hyaluronate exceeding 100 pg/mL and 500 pg/mL, respectively 
Furthermore, SW480 cells treated with sodium hyaluronate expressed 
high levels of CD44 receptor and showed significant increases 1n cell 
motility when compared with SW620 and SW707 cells that expressed 
very low levels of CD44 receptor (P<0 05) 

Conclusion: Colorectal tumour cell proliferation was increased by 
sodium hyaluronate in a dose-dependent fashion and did not correlate 
with CD44-receptor expression. Colorectal tumour cell motility was 
also enhanced by sodium hyaluronate in a dose-dependent fashion 
and this correlated with CD44-receptor expression These results indi- 
cate that sodium hyaluronate may enhance colorectal tumour meta- 
static potential and we therefore suggest that this agent should be 
used with caution where there 1s suspicion of colorectal carcinoma 


Patey Prize 003 


Urinary MMP-1 and TIMP-1 in bladder cancer: association 
with mechanisms of progression and epidermal growth factor 
receptor status 


G.C. Durkan, J.E. Nutt, C Marsch, M.C. Robinson, 
D.E Neal, J. Lunec and JK Mellon Department of Surgery 
and Cancer Research Umt, University of Newcastle and Department 
of Pathology, Freeman Hospital, Newcastle upon Tyne 


Background: This study had two objectives 1) to study levels of matnx 
metalloprotemase-1 (MMP-1) and tissue inhibitor of metalloprotein- 
ase-] (TIMP-1) in voided urine samples from patients with bladder 
cancer; and 1) to examine the relationship between unnary MMP-1 
levels and expression of epidermal growth factor receptor (EGFR) 
and MMP-1 in bladder tumour tissue 

Method: Urine samples were obtained from 132 patients with bladder 
tumours, five patients with prostate cancer, 33 patients with benign 
urinary tract disorders and 36 healthy volunteers. Samples were centn- 
fuged, concentrated up to 8-fold and measured by ELISA Paraffin- 
embedded bladder tumour tissue sections from 33 patients with 
previously determined urnmary MMP-I levels were stained immuno- 
histochemically for MMP-1 and EGFR. 

Results: MMP-1 was detected in unne samples from 21 of 132 (16 per 
cent) patients with bladder cancer but was undetectable in samples 
from patients with non-bladder cancer-related conditions and normal 
volunteers (P<0-0001, Fisher’s exact test). In patients with T2-T4 
tumours urmary MMP-| was detected in seven of 20 (35 per cent) sam- 
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ples compared with 14 of 112 (12-5 per cent) samples from patients with 
cis/Ta/T1 tumours (P=0-0191, Fisher’s exact test) Unnary MMP-1 
was detected in 12 of 37 (32 per cent) samples from patients with G3 
tumours compared with four of 41 (10 per cent) samples from patients 
with G2 tumours and five of 47 (11 per cent) samples from patients with 
G1 tumours (P= 0.01, x?) There was no difference m urinary TIMP-1 
levels between patients with bladder cancer and non-bladder cancer-re- 
lated conditions, but all patients had higher umnary TIMP-] levels 
than healthy volunteers (P = 0-0073, Kruskal-Wallis) Patients with 
T2-T4 bladder tumours had a lower ratio of unnary MMP-I TIMP- 
] than patients with Ta/T1 bladder tumours (P = 0 03, Mann-Whitney 
U-test). Nineteen of 33 (58 per cent) sections were positive for MMP-1 

Sixteen of 33 (48 per cent) tumours overexpressed EGFR Expression 
of MMP-1 was not associated with bladder tumour stage, grade or 
EGFR status No relationship was noted between MMP-1 expression 
and unnoary MMP-1 levels However, EGFR-positive bladder tumours 
were associated with higher urinary MMP-I levels than EGFR nega- 
uve tumours (P = 0 04, Mann-Whitney U-test) 

Conclusion: MMP-| is detected more frequently in urine samples from 
patients with bladder tumours of advanced stage and grade A low 
urinary MMP-1 TIMP-! ratio is associated with muscle invasion in 
bladder cancer The relationship between EGFR overexpression and 
urinary MMP-1 levels may help explain why EGFR-positive bladder 
tumours are at higher risk of progression 


Patey Prize 004 


Serum vascular endothelial growth factor can select patients for 
adjuvant treatment following curative surgery for colorectal 
cancer 


K.F. Chin, H Kumar, K. Topping, R O'Hara, J Greenman, 
J Hartley, A.W. MacDonald, M J. Kenn and 

J.R.T. Monson Academic Surgical Unit, University of 

Hull, Hull 


Background: Preoperative serum vascular endothelial growth factor 
(sVEGF) 1s elevated in patients with colorectal cancer (CRC) and cor- 
relates with the pathological stage of the disease. This study aimed to 
assess whether preoperative sVEGF predicts the development of 
metastases after curative resection for CRC 

Method: sVEGF was measured in 57 patients pnor to curative surgery 
for node-negative (n = 40) and node-positive (n = 17) disease Median 
follow-up was 29 (range 20-35) months 

Results: sVEGF was significantly higher in patients developing meta- 
stases than those who did not (median, 713 pg/mL vs. 319.8 pg/mL, 
P <0 0001, Mann-Whitney U-test). Levels of sVEGF above the med- 
1an preoperative values for all patients accurately predicted the devel- 
opment of distant metastases (P = 000057, Fisher's exact test), 
haematogenous metastases (P = 0 003, Fisher’s exact test), and liver 
metastases (P = 0 02, Fisher’s exact test) sVEGF was the most impor- 
tant prognostic factor using multiple logistic regression analysis re- 
gardless of nodal status, and was superior to nodal status in 
predicting outcome (P = 0 0105, odds ratio = 10-66934) 

Conclusion: These data suggest that preoperative sVEGF may be the 
best method of selecting patients who require adjuvant treatment 


Patey Prize 005 


Fibrinolytic system proteins as pro-nucleating agents for 
cholesterol gallstone formation 


E.G. Havranek, S Tierney, W.K. Man, D.M. Scott-Coombes 
and JN. Thompson Royal Postgraduate Medical School, 
Hammersmith Hospital, London 


Background: Gall bladder bile contains the fibrinolytic system proteins 
tissue plasminogen activator (t-PA), urokinase-like plasminogen acti- 
vator (u-PA), plasminogen activator inhibitor I and 2 (PAI-1/2) Con- 


centrations of PAI-1 and PAI-2 are elevated in patients with 
cholesterol gallstones The aim of this study was to determine whether 
these fibrinolytic system proteins act as pro-nucleating agents in cho- 
lesterol gallstone formation 

Method: Addition nucleation assays on gall bladder bile from patients 
with (n = 8) and without (7 = 8) cholesterol gallstones were under- 
taken on bile from patients with normal liver function tests after the 
exclusion of bile samples with small sample volume (< 4 mL), abnormal 
colour or non-supersaturated bile The effects of albumin (a neutral 
control), fibronectin (a pro-nucleating control), apolipoprotein-Al 
(an anti-nucleating control), t-PA, u-PA, PAI-1 and PAI-2 on the rate 
of cholesterol crystal formation were tested at m vivo concentrations 
Results: Fibronectin accelerated nucleation time compared to un- 
altered bile [median time 3-75 (range 2-20) days vs 4 75 (2-21) days, 
P<005, Wilcoxon] t-PA was the only fibnnolytic system protein 
to accelerate nucleation time [3 5 (2-5-18) days, P < 0-05]. None of 
the other tested proteins accelerated nucleation sigmficantly’ u-PA 
5-75 (2 5-21), PAI-I 4-75 (2-17), PAI-2 4-75 (3-21), albumin 5-5 
(2-21), apolipoprotein 6 (3-5-21). 

Conclusion: This study suggests that tissue plasminogen activator may 
act as a pro-nucleating agent in cholesterol gallstone formation 


Patey Prize 006 


Effects of endothelin-3 in an in vitro model of Hirschsprung’s 
disease 


M N. Woodward, S.E Kenny, C.R. Vaillant, D A. Lloyd and 
D.H. Edgar Department of Paediatric Surgery, University of 
Liverpool, Liverpool 


Background: Terminal colonic aganglionosis (Hirschsprung’s disease) 
results from incomplete colonization of the embryonic gut by neural 
crest cells (NCC) Mutations in the genes encoding endothelin-3 
(ET3) or its receptor (ETB) have been shown to result in a similar 
aganglionosis We have developed an organ culture model using 
embryonic murine gut to determine how ET3 regulates development 
of the enteric nervous system 

Method: Gut explants from mice of different gestational ages were cul- 
tured for up to 3 days in the presence of 0-5 uM of the specific ETB 
receptor antagonist BQ788 NCC were localized by immunoreactivity 
for protein gene product (PGP), a specific neuronal marker ET3 
mRNA expression was analysed by whole mount m situ hybridization 
Results: Embryonic day (E) 11-5 explants were already colonized by 
NCC up to the terminal leum. Complete colonization occurred ın 
organ culture over the next 72 h (equivalent to E14-5), whereas explants 
of E12-5 and E13-5 showed complete colonization after 48 and 24 h 
culture, respectively Terminal aganglionosis resulted from treatment 
of El1-5 and E125 gut explants with 5 uM BQ788, but there was 
no inhibitory effect on E13 5 explants ET3 mRNA was expressed 
by gut mesenchymal cells throughout the culture period. 

Conclusion: We have developed an organ culture model in which NCC 
colonization of embryonic gut mirrors that described m vivo. Blockade 
of the ET3/ETB receptor pathway demonstrates that the interaction of 
ET3 with its receptor 1s only necessary for NCC colonization at early 
tıme points, despite the continued expression of ET3 mRNA in the gut 
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Glutathione-S-transferase isoenzyme elevation: a novel marker 
for acute mesenteric ischaemia 


CP. Delaney, S. O’Neill, T.F. Gorev and 

J.M. Fitzpatrick Surgical Professorial Unit, Mater 
Misericordiae Hospital and University College Dublin, 
Dublin, Ireland 


Background: The mortality associated with acute mesentenc ischaemia 
(AMI) remains high. Diagnosis ıs made difficult by the non-specific 
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clinical presentation, and the absence of a reliable biological assay 
Glutathione-S-transferase (GST) detoxifies the cell in tumes of oxida- 
tive stress, thereby having a crucial role in cellular homeostasis. We 
postulated that a-GST, highly specific to small bowel and liver, might 
be elevated in AMI. 

Method: Twenty-five patients with acute abdominal pain were 
enrolled. Each patient presented as a diagnostic dilemma, with an 
uncertain clinical diagnosis, potentially consistent with AMI Plasma 
was reserved for a-GST and stored at —20°C before batch analysis 
by ELISA (HEP-kit, Brotrin International, Dublin, Ireland). A final 
diagnosis was made by autopsy, laparotomy, a definitive other 
investigation, or a return to full health 





Results: 

a-GST* Base excess Amylase* wcc 
Diagnons (ng/mL) pH (mmol/L) (QujdL) («10°/L) 
AMI (110) = 68. (20-200) 7234014t -80456 30K176-361) 17479 
Other (n= 15) 16 (08-22) 7394006 -34458  208(74-535) 13485 


*median (IQ range), others mean + SD, tP < 0 0001, Mann-Whitney U-test, {P < 005, t-test 


Ten patients had AMI. Final diagnosis ın the remaining 11 patients 
were intra-abdominal sepsis (n=6), pancreatitis (n=2), mtestinal 
obstruction (n=3) and other (n=3) Plasma a-GST was significantly 
increased in patients with AMI (P < 0:0001) Although there was a 
slight decrease 1n arterial pH, no test except «-GST accurately pre- 
dicted AMI. A threshold of 4 ng/mL for a-GST yielded an accuracy 
of 92% for AMI, with a negative predictive value of 100% 
Conclusion: Assessment of a-GST levels reliably predicts the presence 
or absence of AMI 
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Brief exposure of the donor to inhaled nitric oxide improves 
early pulmonary graft function 


C D. Sudarshan, S.C. Clark, J. Roughan, P.A. Flecknell, 
S. Haynes, J.H. Dark and DE. Neal Department of 
Cardiothoracic Surgery, Freeman Hospital, Newcastle upon 
Tyne 


Background: We have previously shown that low-pressure reperfusion, 
pentoxifylline and intravenous nitric oxide (NO) donors such as SIN-1 
attenuate acute ischaemia reperfusion injury (AIRI) on an established 
poreme model of single lung transplantation with AIRJ. We have 
followed this work by studying the effects of inhaled NO in both the 
donor and the recipient. 

Method: Female pigs aged 12 weeks weighing 45-50 kg have been used 
for this study The animals were treated humanely and the appropnate 
Home Office Licences were obtained. Left lung transplants were per- 
formed with mean cold and warm ischaemic times of 18 h and 55 mun, 
respectively. NO was given at a rate of 20 ppm to the recipient (group 
II), to the donor only (group Ii), and the effects were compared with 
the controls (group I). All anumals were kept alive for 12 h after trans- 
plantation with on-line recording of vital signs, seal blood gas 
analyses, full blood count measurements, lung biopsies and other 
biochemical and ummunological analyses 

Results: Treatment of the recipient with NO improves oxygenation, 
pulmonary flow to the graft and reduces oedema formation But more 
interestingly, a 20-min exposure of the donor to NO at a rate of 
20 ppm produces the best oxygenation ever seen with excellent blood 
flow to the lung and virtual abolition of neutrophil sequestration—a 
measure comparnng simultaneous pulmonary venous and artenal 
neutrophil counts Mean PaO, (kPa) and pulmonary vascular 
resistance (dyne/sec/em™) at 12 h for the groups were I. 339 and 
351, II 58-7 and 264, III: 725 and 232, respectively The P-values 
for oxygenation were 0 02 for groups I and HI and 0 03 for I and Il 
Conclusion: Donor treatment with NO improves the early postopera- 
tve outcome in the recipient It 1s an easy manoeuvre to establish in 
clinical practice and has virtually no systemmc side-effects It ıs not 
yet clear whether the beneficial effects of NO ın the donor 1s due to 
improved endothelial integrity, reduced activation of passenger 
neutrophils or merely better distnbution of perfusate. 
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LGI 001 


Laser Doppler flowmetry characteristics of colorectal 
anastomoses 


C.P. Gandy and A.M. Roe Department of General Surgery, 
Southmead Health Services NHS Trust, Westbury on Trym, 
Bristol 


Background: Poor blood supply has been implicated ın the aetiology of 
colorectal anastomotic dehiscence. We have used laser Doppler flow- 
metry to compare blood flow perioperatively ın patients undergoing 
anterior resection with total mesorectal excision (TME) and higher re- 
sections (HR) 

Method: We performed laser Doppler studies on 20 patients. Measure- 
ments of the proximal colon were taken at the site of transection (PC1) 
and 7 cm proximally (PC2) (the site of anastomosis for colopouch re- 
construction) Rectal mucosal measurements were made at 4-5 cm 
from the anal verge (RM1) and at the site of the anastomosis if higher 
(RM2) The measurements were performed in theatre before and after 
vessel ligation and at 10 days. Results are expressed as percentage re- 
duction and mean laser volts (LV) Statistical analysis was performed 
by Wilcoxon signed rank test and Mann-Whitney U-test 

Results: There were significant reductions in blood flow at all sites fol- 
lowing ligation of the inferior mesenteric artery, except RMI (RM1 
34 per cent P=0 0506, RM2 64 per cent; P=0-02, PCI 29 per cent 
P=0 005, PC2 31 per cent P=0 002) Patents who underwent TME 
had significantly higher rectal mucosal blood flow at the site of the 
anastomosis than those who underwent HR (TME 262 LV, SD 131 
vs HR 75 LY, SD 40, P=0-018). The blood supply to the rectal rem- 
nant recovered by day 10 (RM1 preligation LV = 278, SD 132 vs at 
10 days LV=339, SD 116, P=059 and RM2 preligation 
LV = 254, SD 84 vs. at 10 days LV = 245, SD 91, P = 05). 
Conclusion: Laser Doppler flowmetry 1s an effective non-invasive tech- 
nique for assessment of microvascular blood supply There 1s a sigu- 
ficant reduction in perianastomotic blood flow following vascular 
hgation For the rectal remnant a more distal anastomosis has better 
blood supply Perianastomotic ischaemia as demonstrated in this study 
has not adversely affected the healing of these colorectal anastomoses. 


LGI 002 


Idiopathic slow transit constipation is not associated with 
mutations of the RET proto-oncogene or GDNF 


C.H. Knowles, S.A. Gayther*, S.M. Scott, N.S. Willams and 
B.A J. Ponder* Academic Department of Surgery, The Royal 
London Hospital, London and CRC, University of Cambridge, 
Cambridge* 


Background: Idiopathic slow-transit constipation (ISTC) is a severe 
disorder of unknown aetiology The onset in early childhood, female 
predominance, and history of constipation or Hirschsprung’s disease 
(CHSCR) ın close family relatives suggests ISTC could have a genetic 
basis. A number of germline mutations have been described ın HSCR, 
including RET and the gene encoding its hgand glial cell-derived neuro- 
trophic factor (GDNF). This study screened a panel of familial cases 
of ISTC, including those with HSCR relatives, for RET and GDNF 
mutations previously identified in HSCR. 

Method: Genomic DNA from 16 ISTC patients, four HSCR relatives 
and 10 positive control subjects was analysed using single strand and 
heteroduplex conformation polymorphism analysis (SSCP/HA) at two 
conditions, and by direct DNA sequencing using the fluorescent di- 
deoxy terminator method. 

Results: Common published sequence polymorphisms were demon- 
strated with a comparable frequency to published data, but no published 
or new mutation was seen in any of the exons of RET or GDNF In the 
positive controls missense changes ın one of four highly conserved 
cysteine residues ın RET exon 10 were detected by sequence alterations 
in all subjects, leading to mobility variance by gel separation in nine 
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Conclusion: Findings of a normal frequency of common polymorph- 
isms, absence of rare sequence polymorphisms or mutations suggests 
that alterations of RET or GDNF are unlikely to lead to ISTC 


LGI 003 


The effects of different patterns of electrical stimulation on the 
physiological properties of striated muscle: implications for 
myoplasty techniques 


B.J. Mander, M.-A. Pilot, G. Goldspink* and N.S Williams 
Academic Department of Surgery, Royal London Hospital, 
Whitechapel, and *Department of Anatomy, Royal Free 
Hospital, Hampstead, London 


Background: The phenotypic conversion of electrically stimulated ske- 
letal muscle 1s an integral component of myoplasty procedures such as 
the electrically stimulated gracilis neosphincter. However, the opti- 
mum pattern of stimulation 1s unknown. We sought to determine if 
either continuous or intermittent patterns were superior 

Method: Stimulation of the rabbit tibialis anterior muscle was achieved 
via electrodes surgically positioned next to the common peroneal nerve 
and connected to an external stimulator Two stimulation patterns 
were used, 10 Hz continuously and 20 Hz, 4 s on. 4 s off, which deliv- 
ered the same cumulative number of impulses per hour A sham- 
operated group were used as controls After 10 days of stimulation 
terminal experiments were performed to evaluate the physiological 
properties of the tibialis anterior 





Resalts: 

Control {n = 6) 10@Hz@=-6) 2 Hzn = 6 
Change m mass (test vs control) (%) 103 5 (425) 88 3 (3 24)* 873 G 26)* 
Twitch amphtude (g) 431 (36 3) 273 5 (202)* 1978 (12 1)*F 
Tetanic force (g) 1030 (53 9) 4506 (146)* 5061 (35 27)" 
Tre to peak concentration (ms) 32 (1 75) 409 (1 57)* 31-6 (1 24)*t 
Haif relaxation time (ms) 274 (173) 496 (263) 38.4. (4.11)"+ 


Values are means (SEM) *P < 005 vs control, tP < 005 vs 10 Hz (Student's t-test} 


Conclosion: The early stages of muscle transformation are dependent 
on the pattern rather than the total number of impulses delivered, with 
continuous stimulation producing more rapid conversion without ad- 
versely affecting the maximum force-generating capacity of the muscle 
This study may have implications for the type of training regimens 
used in strmulated myoplasty techniques 


LGI 004 


Nitrergic and cholinergic interactions in human rectal and 
internal anal sphincter smooth muscle 


T A. Cook, A.F Brading and N.J.McC. Mortensen University 
Department of Pharmacology and Department of Coiorectal 
Surgery, John Radcliffe Hospital, Oxford 


Background: Nitric oxide (NO) has been show to mediate relaxant 
responses in both rectal and internal anal spincter (LAS) smooth muscle 
Nitric oxide donors have been used to modulate anal sphincter func- 
tion but are associated with side-effects. The interactions of NO witk 
other stimuli are not well defined. Differences ın interactions between 
the tissues may allow selective pharmacological manipulation of anor- 
ectal smooth muscle with fewer side-effects The purpose of this study 
was to define differences in nitrergic and cholinergic interactions 
between the rectum and IAS 

Method: Smooth muscle strips from rectal circular muscle and IAS of 
patients undergoing resection for carcinoma were mounted for 1so- 
metric tension recording in a superfusion organ bath Strips were con- 
stantly perfused with Krebs solution Responses to carbachol (CCh) 
were examined in the presence of different pharmacological agents. 
Results: LAS strips (n=24) developed intrinsic tone [0 35 (0-04) g/mz 
tissue]. Two thirds of rectal strips (= 24) relaxed completely but th= 
remainder developed a small amount of tone (less than 005 g/mz 


tissue). IAS strips relaxed in response to CCh but rectal strips con- 
tracted Electrical field stimulation (EFS) produced relaxations in 
TAS strips and a relaxation followed by a contraction in rectal strips. 
Addition of N-o-nitro-L-argimine (L-NOArg, inhibits nitne oxide 
synthase) to the perfusate abolished the relaxatory response to EFS 
m both tssues. L-NOArg increased tone ın IAS stnps [0 23 (0 05) to 
0-34 (0-04) g/mg tissue, P < 0 001] and attenuated CCh-mduced relaxa- 
tion by 53 per cent (P <0 001) L-NOArg had no significant effect on 
tone or CCh-induced contractions in rectal strips. Tetrodotoxin (blocks 
nerve conduction) abolished EFS-mediated relaxations but had no 
effect on tone or responses to CCh ın either tissue 

Conclusion: Carbachol relaxations in the IAS are mediated in part by 
NO or a sumilar substance. There 1s also a background release of NO 
in IAS tissue. These effects may occur at mitrergic nerve terminals Inter- 
action between cholinergic receptors and NO were not demonstrated 
in rectal strips nor does this tissue exhibit basal release of NO. These 
differences in interactions may permit targeted pharmacological 
manipulation of one or other tissue 


LGI 005 


Interleukin-8 delays neutrophil apoptosis in inflammatory bowel 
disease via caspase 3 regulation 


A.E. Brannigan, H Hurley, P.R O’Connell, A. O'Neill, 
J.M. Fitzpatrick and R.W.G. Watson Department of Surgery, 
Mater Misericordiae Hospital, Dublin, Ireland 


Background: Crohn’s disease (CD) and ulcerative colitis (UC) are 
associated with a persistent inflammatory response which ıs ın part 
due to altered neutrophil apoptosis. The arms of this study were’ i) 
to identify anti-apoptic factors in the serum of patients with UC and 
CD, u) to evaluate the role of IL-8 as an ant-apoptotic factor, and 
ni) to identify the anti-apoptotic pathway of IL-8 

Method: Serum was isolated from the systemic, mesentic arterial and 
mesenteric venous circulation of patients undergoing surgical resection 
for UC and CD Patients with colonic carcinoma acted as controls 
Neutrophils from healthy volunteers were mncubated with patient 
serum to identify the presence of anti-apoptotic factors Serum was 
assessed for IL-8 by standard ELISA. Caspase 3 expression was 
assessed by western blot analysis 











Results: 
IBD (n= 17) Cancer (n= 19) 
Serum Systeme Arteral Vein Systemic Arterial Vem 
% apoptosts 2443 +4 17 + 2f 39 + 3* tli’ 3343" 
IL-8 (pg/mL) 4+2 4243 89 + 3t Il +2* 44+3* 74i" 


*P <005 vs IBD serum (mean + SD), tP <005 vs IBD arenal and systemic serum 
(anova) 


Serum from UC and CD patients delayed neutrophil apoptosis 
Mesenteric venous serum had the most potent effect. IL-8 was signifi- 
cantly increased ın mesenteric venous samples of patients with UC and 
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CD and delayed neutrophil apoptosis IL-8 treated cells were resistent 
to Fas-induced apoptosis and this was associated with a 20 per cent 
decrease in caspase 3 expression (P < 0.05) 

Conclusion: IL-8 contributes to delayed neutréphil apoptosis and per- 
sistence of the inflammatory response in IBD This effect 1s mediated 
by regulation of caspase 3 


LGI 006 


Berberine downregulates neutrophil-mediated inflammatory 
responses in the human colon 


D.C. Winter, N F. Fanning, H.P. Redmond, A.W Baird, 
B.J. Harvey and G.C. O’Sullivan Departments of Surgery and 
Cellular Physiology, Mercy Hospital and University College 
Cork and Department of Pharmacology, Untversity College 
Dublin, Ireland 


Background: Berberine ıs a 2000-year-old Onental remedy for inflam- 
matory and infectrve diarrhoeas. Wider application of this plant- 
derived alkaloid in Eastern practice 1s limited because the mechanism 
of action 1s ill-defined. We have found that colonic fluid secretion 1s 10- 
hibited by berberine through blockade of potassıum channels As neu- 
trophils (PMN) play a key role in inflammatory states such as 
ischaemua-reperfusion injury and ulcerative colitis, we studied the effect 
of berberine on PMN-derived inflammatory responses in the colon 
Method: Human colonic mucosa dissected from colectomy specimens 
was mounted in Ussing chambers. Secretory responses were measured 
as short circuit current changes (AI,,) 10 pA/cm* A proinflammatory 
state was simulated with the PMN products platelet-activating factor 
(100 nM PAF) and reactive oxygen species (1 mM H,0,), or by acti- 
vating mucosal PMN with formyl-Met-Leu-Phe ((MLP) Apoptosis of 
cultured PMN ın vitro was quantified by annexin V flow cytometry 
and ıs expressed as a percentage of total cell number (10°) University 
ethical committee approval was granted. 

Results: Results are mean + SEM for n=6 at 100 pM berberine 
(Mann-Whitney U-test for statistical analysis) Berberine inhibited se- 
cretion generated by PAF (Ale =38 18 vs Aly. = 362+ 104; 
P<001) or H20: (Als = 32416 vs AL, = 294494, P <001) 
Similarly, berberine inhibited secretion induced by PMN activation 
with fMLP (AI,,2 6 + 0-9 vs Al,, ™ 26-2 +86; P <001) Berbenng 
induced apoptosis of neutrophils in a dose-dependent manner 
(89-6 + 3-3 per cent, vs 641+48-2 per cent at 12 h; P <005, 
100 uM berberine). 

Conclusion: These data indicate that berberine inhabits intestinal fluid 
secretion induced by PMN-derived proinflammatory stmul:. We pro- 
pose that berberine downregulates inflammatory responses of the in- 
testinal mucosa at multiple sites by blocking potassium channels, 
inhibiting fluid secretion and inducing PMN apoptosis. Berberne 
has therapeutic potential ın the management of inappropriate inflam- 
matory states such as ischaemia-reperfusion, pouchitis and ulcer- 
ative colitis 
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The effect of pressure on neutrophil activation: a model for 
venous hypertension 


P.A. Coughlin. J I. Spark, R C. Kester and 
P.J. Kent Department of Vascular and Endovascular Surgery, 
St James's and Seacroft University Hospital, Leeds 


Background: Many theories have been proposed regarding the patho- 
genesis of venous ulcers One theory 1s that a white cell trapping, due 
to neutrophil adhesion to the capillary wall, with subsequent release of 
toxic oxygen metabolites and proteolytic enzymes. This study aimed to 
determine the effect of continuous pressure on neutrophil activation 
using an experimental model of venous hypertension. 

Method: Eight control subjects were recruited, (five men, three women; 
median age 23, range 20-34, years). Sixteen mL of blood was taken 
from an ante-cubital vein after a period of 15-20 min rest Eight 
mLs of blood was used as a control and 8 mL of blood had a pressure 
of 150 + 10 mmHg placed upon ıt Blood samples were taken a time 
0 min, 30 min, 60 min and 120 min. Neutrophil activation was deter- 
mined using flow cytometry and antibodies to the surface glyco- 
protem CD11b. 

Results: 


Tıme (min) 0 Ea] 6&0 120 


Pressure 150 mmHg (mef) 83(54-103) 7(61-99) 86(45-99) 125 (87-15 7* 
Controls (mcf) 83 (54-103) 77(549) 39 (2-68) 45 (3 2-10 0) 
median (mterquartile ranges), mcf=mean channel fluorescence, *P = 0027 compared to 
control group (Mann-Whitney U-test) 





Conclusion: Prolonged sustained pressure significantly increases neutro- 
phil activation. Venous hypertension with subsequent raised ankle 
pressure may result in neutrophil activation and possible venous 
ulceration 
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Antioxidant vitamins prevent neutrophil-mediated lung injury in 
combined lower limb arterial and venous injury 


D.W. Harkin, M.M.I Yassin, IS Young, M McCaigue, 

D McMaster, C.V. Soong and A.A.B. Barros D’Sa 
Department of Surgery, The Queen's University of Belfast and 
Vascular Surgery Unit, Royal Victoria Hospital, Belfast 


Background: Most research has focused on artenal ischaemia-reper- 
fusion alone, but traumatic limb injury often involves both artenal 
and venous injury. Delayed restoration of venous flow causes local 
congestion and may increase systemic inflammation when outflow 1s 
re-established We tested the effect of pretreatment with antioxidant 
vitamins to scavenge oxygen free radicals and prevent tissue injury 
Method: Male New Zealand white rabbits (n = 24) were randomized 
tnto four groups A sham operation for control (Group 1) and three 
groups undergoing 1 h unilateral hind-lumb arterial and venous occlu- 
sion followed by: simultaneous arterial and venous reperfusion 
(Group 2), arterial reperfusion with delayed venous reperfusion 
(Group 3), and a fourth group was pretreated with an enteral combi- 
nation antioxidant vitamin supplement and subjected to delayed ve- 
nous reperfusion (Group 4) We measured plasma hydroperoxide 
concentration in the femoral vein (FV) and systemic vein (SV) as a 
measure of lipid peroxidation. Hind-lunb skeletal muscle and lung 
wet/dry weight ratios estimated tissue oedema and myeloperoxidase 
(MPO) tussue levels to estimate neutrophil sequestration. 

Results: See table below. 

Conclusion: These findings suggest that ın combined vessel injury, 
delayed venous reperfusion leads to significantly more local limb 
and distant lung injury They also suggest that pretreatment with anti- 
oxidant vitamins, to improve free radical scavenging systems can 
decrease local lipid peroxidation and attenuate pulmonary leuco- 
sequestration and oedema, 











Group 
if 2 3 4 
Hydroperoxide (mol/L) 
SV pre-occlusion 09 (02) 1104) 12 (01) 09 (02) 
FY endpoint 1001 1204 20 (05 1303 
MPO (umts/g) 
Skeletal muscle 0 03 (0 02) 0 03 (0 01) 003 (001) 003 (0 01) 
Lung 11 (04) 17 (02) 26 (0 2)t 20 (0 3)} 
Wet/dry ratio 
Skeletal muscle 5305 49 (03) 69 (01) 49 Olt 
Lung 72 (04) 50 (08) 920 Dt 58 (02)$ 


Data = mean (SEM), *P < 005 vs control, fP<0 01 vs control, $P<0 01 vs group 3 
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Dextran-40 reduces in vitro platelet function in peripheral 
vascular disease 


P Robless, D. Okonko, A. Jagroopt, A. Mansfield, 

D. Mikhailidis* and G. Stansby Academic Surgical Unit, 
Imperial College, St Marys Hospital, and * Department of 
Chemical Pathology and Human Metabolism, Royal Free 
Hospital, London 


Background: Platelet aggregation is an important determinant of early 
thrombosis and graft occlusion Dextran40 has been used in an 
attempt to prevent this However its antithrombotic and antuplatelet 
effects m peripheral vascular disease (PVD) are poorly understood. 
We studied the uw: vitro effects of Dextran-40 on platelet function in 
PVD patients using whole blood methods 

Method: Platelet function was measured in 20 healthy volunteers and 
26 PVD patients. Spontaneous platelet aggregation (SPA) and 
agonist-induced platelet aggregation were assessed by whole blood 
aggregometry. Platelet activation was assessed by flow cytometric 
measurement of platelet antigens, PAC-I and P-selectin. 

Results: Baseline platelet aggregation was increased in PVD patients 
compared with controls. PVD patients showed greater SPA 
(P <001), ADP and collagen-induced aggregation (P < 005) The 
binding index of PAC-] was greater ın PVD patients (P < 0-05) In 
vitio platelet function was measured using 5 mg/mL Dextran-40 
resulted ın reduced SPA (37 per cent vs 25 per cent, P <0 05). 
Collagen-induced aggregation was reduced by 5 mg/mL Dextran-40 
(80 per cent vs 65 per cent, P<0-01). ADP-induced aggregation 
was reduced by 5 mg/mL Dextran-40 (75 per cent vs 58 per cent, 
P<005) Dextran-40 reduced the binding indices of PAC-1 (0 9 vs 
02, P<001) and P-selectin (0-3 vs 0-1, P<0-05) In controls 
Dextran-40 had no effects on spontaneous, collagen, ADP-induced. 
aggregation, PAC-1 or P-selectin expression 

Conclusion: Baseline platelet function 1s increased in PVD patients 
despite current antiplatelet therapy with aspirin. Dextran-40 m vitro 
reduces spontaneous and agonist-induced platelet aggregation in 
‘PVD patients This additional antiplatelet effect may be of benefit 
to patients undergoing vascular surgical procedures where thrombosis 
is assessed as being a significant risk. 


Vascular 004 


Pro-inflammatory mediators stimulate neutrophil-directed 
angiogenesis 


M McCourt, J.H. Wang, S. Sookhai, W.O. Kirwan and 
H.P Redmond Department of Surgery, Cork University 
Hospital, UCC, Cork, Ireland 


Background: Angiogenesis or new blood vessel formation 1s induced 
by various growth factors and cytokines Vascular endothelial growth 
factors (VEGF) is the most potent pro-angiogenic and vascular endo- 
thelial cell-specific cytokine. Neutrophils (PMNs) have recently been 
shown to produce VEGF This study aimed to evaluate the effect cf 
lipopolysaccharide (LPS), tumour necrosis factor-a (TNF-a) and ir- 


terleukin-6 (IL-6) on PMN VEGF release, endothehal cell (EC) prolif- 
eration and tubule formation 

Method: Experiment 1- PMNs from healthy volunteers were strmu- 
lated with varying concentrations of LPS/TNF-& and IL-6 Culture 
supernatants were then assayed for VEGF using ELISA Expenment 
2: Human umbilical vein endothelial cells (HUVEC) and human 
mucrovessel endothelial cells (HMEC) were cultured ın the supernatant 
from TNF-«- and LPS-stimulated PMNs and EC proliferation was 
assessed using 5-bromo-2-deoxyuridine labelling Tubule formation 
was assessed on Matngel Experiment 3: PMNs were lysed to measure 
total VEGF release. Experiment 4 VEGF expression ın the PMN was 
detected by Western immunoblotting 











Results: 

VEGF concentration 

2 h (pg/mL) 6 h (pg/mL) 
Control 254141 108 9 + 506 
TNF-a (S-ng/mL)-stımulated PMN 48394 179 3* 794 3 + 293 0* 
LPS (10 ng/ML)-stumulated PMN 5321+ 110 3* 774 1 + 239 1* 





% increase proliferation 








HUVEC HMEC 
Control 100 + 36 100 + 132 
TNF-a-strmulated PMN supernatant 1279 + 12 8* 1504 + 14 2* 
LPS-stimulated PMN supernatant H62+ 318" 1584+ 19 4* 


Data Mean +S D *paired students s-test P < 005 


TNF-a and LPS stimulation resulted in significantly increased release 
of PMN VEGF compared to controls IL-6 had no effect Culture 
supernatants from TNF-a- and LPS-strmulated PMNs also resulted 
im significant increases in both macro- and microvascular EC prolif- 
eration Tubule formation was also significantly increased compared 
to controls (P < 005) Total VEGF release following cell lysis and 
Western blot suggests that the VEGF 1s released from an intracellular 
store within the PMN 

Conclasion: This study demonstrates that activated PMNs are directly 
angiogenic by releasing VEGF. This may have :mportant implications 
for pathological and physiological processes where angiogenesis plays 
a major role. 
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Performance of preservation solutions for vascular tissue storage 


J.A Corner, C.S Berwanger, T.M Cleanthis, H.M. Hafez, 
B.J. Fuller*, A.O. Mansfield and G. Stansby Academic 
Surgical Unit, Imperial College at St Mary’s Hospital and 
*University Department of Surgery, Royal Free Hospital, 
London 


Background: Preservation of vascular tissue plays a crucial role in the 
success of organ and vascular allograft transplantation The quality of 
this preservation in dependent on the solution in which the tissue 1s 
stored pnor to transplantation The aun of this study was to identify 
the optimal preservation solution for hypothermic storage of vascular 
tissue using University of Wisconsin (UW), modified UW (UWm), 
EuroCollins (EC) and HTK Bretschneider (HTK) solutions 

Method: Segments of aortae from Lewis rats were allocated randomly 
to the control group (7 = 20) or one of the four experimental groups 
(UW, Uwm, EC and HTK soloutions, n = 10) The segments were 
stored in these solutions at 4°C for 24, 48 and 72 h and assessed func- 
tionally m an organ bath Phenylepherine and acetylcholine were used 
to elicit smooth muscle cell contraction and endothelium-dependent 
relaxation, respectively Statistical analysis was performed by ANOVA 
(Bonferrom-Dunn) and P < 0 05 was considered to be significant 
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Results: Smooth muscle cell contractility with HTK was not different 
from control (P < 005) at 24 h although contractile response deter- 
1orated rapidly to zero at 72h UW solution showed a good contractile 
response at 24 h (83 per cent of control) and at 48 h the response with 
UW was superior to all other solutions studied (P < 005). At 72 b 
contractile response with UW was reduced (62 per cent of control) 
although still twice the response of any other solution EC and 
UWm solutions did not preserve contractile function well. Endothelial 
preservation with HTK showed no difference to control, UW or EC at 
24 h although relaxatory response detenorated rapidly unul the endo- 
thelum was unresponsive at 72 h. UW and EC were not different from 
control at 24 h (P < 0 05), were superior to the other solutions at 48 h 


. (P < 0-05) and both fell to the relaxatory level of UWm at 72 h 


(P <005) UWm did not preserve endothelial function well over the 
three time points 

Conclusion: UW and EC solutions preserved endothelial function best 
but UW was the superior solution for smooth muscle cell preservation 
UW solution appears to be superior to the other solutions studied for 
preservation of the functional integnty of vascular tissue stored under 
hypothermic conditions. 
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Matrix metalloproteinases mediate intimal hyperplasia in 
human arteries: an in vitro model 


M. Peterson, K E Porter, ILM. Loftus, M M. Thompson and 
N.J.M. London Department of Surgery, Leicester University, 
Robert Kilpatrick Building, Leicester Royal Infirmary, 
Leicester 


Background: Matrix metalloproteinases (MMPs) produced by vascular 
smooth muscle cells are unplicated in the development of artenal 
intimal hyperplasia and restenosis This process is the major cause 
of failure of arterial interventions It 1s characterized by the accumula- 
tion of extracellular matrix and smooth muscle cells m the arterial 1n- 
tma This study investigated whether marmastat (a specific MMP 
inhibitor) can prevent intimal hyperplasia in an organ culture model 
of human internal mammary artery (IMA) 

Method: Segments of IMA from eight consecutive patients were pre- 
pared and cultured for 14 days in serum-supplemented median (con- 
trol) or in medium supplemented with Manmastat at two 
concentrations The tissue was fixed, sectioned, stained and examined 
for neointimal thickness by stereological analysis Further segments 
were cultured ın the same manner and after 14 days culture, prepared 
for gel enzymography to quantify production of MMP2 and MMP9 
(using HT1080 fibrosarcoma cells as control) This work was given 
local ethical committee approval 

Results: Neointimal thickness was reduced significantly in a dose- 
dependent fashion by marimastat compared to control Median con- 
trol neointimal thickness was 5:5 (95% CI 4 2-7 1) um This was re- 
duced to 075 (95% CI 0 5-1-2) um, (P = 0008 Wilcoxon) and 17 
(95% Cl 1:3-27) wm, (P = 0008 Wilcoxon) in the 107° M and 
1076 M treatment groups, respectively. A 71 per cent reduction in 
active MMP-2 was demonstrated in the 1077 M group from 139 
(95% CI 127-16!) per cent (compared with HT1080 cells) in the 
control group to 68 (95% CI 41-85) per cent in the treatment group 
(P = 003 Wilcoxon). For active MMP-9, levels were reduced by 58 
per cent from 100 (95% CI 73-151) per cent (compared with 
HT1080 cells) in the control group to 42 (95% CI 21-64) per cent in 
the treatment group at 107% M (P = 0-03 Wilcoxon), Similar reduc- 
tions were shown at 1076 M concentration 

Conclusion: Marimastat significantly reduced the extent of neomntumal 
thickening ın this model of artenal intunal hyperplasia A reduction 
ın active MMP-2 and MMP-9 was also demonstrated Inhibition of 
MMPs m vivo may prove valuable in the treatment of arterial restenosis 
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The significance of local recurrence of disease following primary 
chemotherapy for breast cancer: prognosis and survival 


A. El-Tahir, S. Jmor, A.W. Hutcheon, T.K Sarkar, 

O. Eremin, I.C. Smith, G Needham and 

S.D. Heys Departments of Surgery, Medical and Clinical 
Oncology, and Radiology, University of Aberdeen and Aberdeen 
Royal Hospitals NHS Trust, Aberdeen 


Background: Primary chemotherapy has been used ın the treatment of 
breast cancer with the intention of down-staging the disease and redu- 
cing micrometastatic disease However, 20-50 per cent of patients have 
local disease relapse. Local disease recurrence presents a major thera- 
peutic challenge and its prognostic significance is unknown ın such 
patients The aim of this study, therefore, was to evaluate local disease 
control and determine its prognostic sigmficance in patients receiving 
primary chemotherapy for breast cancer. 

Method: A consecutive, prospective, series of 178 patients with breast 
cancer (T2 > 4 cm, T3, T4, or N2) were treated with up to six cycles of 
prumary chemotherapy (CVAP) at 21-day intervals This was followed 
by surgery (conservation or mastectomy) and radiotherapy to the 
breast/chest wall and lymph dramimg areas All patients received 
tamoxifen for 5 years. Clinical responses were assessed using standard 
UICC cnteria and median follow-up was 75 months 

Results: A clinical response rate of 79 per cent (28 per cent complete 
response and 51 per cent partial response) occurred after completion 
of chemotherapy. The overall 5-year local control rate for all patients 
was 87 per cent, with a 70 per cent 5-year survival Of the 178 patients, 
160 underwent surgery after chemotherapy, but in 18 patients the tu- 
mour was deemed too large to undertake surgery Of the operable pa- 
tients, 20 (13 per cent) has local disease recurrence with a median 
follow-up of 75 months Univariate analysis revealed that those with 
local recurrence had a 5-year survival of 38 months compared with 
82 months ın patients without local recurrence (Log rank, 
P=00001) Multivanate analysis (Cox proportional hazards) 
revealed thdt predictors of a poorer survival were local recurrence 
(expB = 0-57, P = 0 002), tumour size (expB = 131, P=0-01) and 
nodal status at presentation (expB = 1 57, P = 0 03) 

Conclusion: Local disease recurrence following pnmary chemotherapy 
in patients with breast cancer is associated with a poor prognosis and 
18 an independent predictor of survival. 
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The protective role of NFkB in MCE-7 breast tumour cell 
survival 


K.P. Murray, R.W G. Watson, E. Murphy, T.F Gorey and 
J.M. Fitzpatrick Surgical Professorial Unit, Mater 
Misericordiae Hospital and University College Dublim, Dublin, 
Ireland 


Background: Anorkas 1s the term given to cells which die by apoptosis 
after disruption of the interactions between normal epithelial cells and 
extracellular matrix This process serves to prevent shed epithelium 
from colonizing other foci in the body and thereby protects against 
metastases How tumour cells survive independent of an extracellular 
matnx and metastasize to other tissues ıs unknown We have pre- 
viously demonstrated that the nuclear transcription factor NFK«B 1s 
an important survival factor in preventing apoptosis Therefore, we 
tested the hypotheses that tumour cell survival is regulated by NFkB 
expression The aims of this study were to determine if 1) MCF-7 
primary breast tumour cells grown in suspension die by apoptosis; 
and u) that this decrease ın survival ıs due to loss of NF«B activity. 
Method: MCF-7 cells were grown to confluency im tissue culture- 
treated polystyrene (adherent) and polypropylene (suspension) plates 
Apoptosis was assessed by flow cytometry using propidium iodine 
DNA staming at 24, 48 and 72 b. NF«B activity (+) was measured 


in both adherent and non-adherent cells by electromobulity shift assay 
(EMSA) Adherent cells were treated with pyrrolidine dithiocarba- 
mate (PDTC), a specific inhibitor of NF«B activity and the degree 
of apoptosis was reassessed. 





Results: 

Cell type % apoptosis at 24 h % apoptosis at 48 h % apoptosis at 72 h 
Adherent 21405 33403 65411 
Suspension 59413 113414ł 2414 52* 

PDTC (1G mM) 147451* 

PDTC (50 mM) 240 +0 8* 

PDTC (100 mM) 79493} 





*P<003 vs adherent 72 h, tP =005 vs adherent 72 h- {P < 0001 vs suspension 72 h 
(Mann-Whitney U-test, Rank sum test) 


Conclusion: These data demonstrate that cells in suspension undergo a 
significantly greater degree of apoptosis compared to adherent cells 
and this 1s associated with loss of NFxB activity Blocking NFxB 
activity with pyrrolidine dithiocarbamate induces apoptosis in a 
dose-dependent manner in adherent MCF-7 cells We conclude that 
cell adhesion activates NF«B, an important mediator in preventing 
apoptosis ın MCF-7 tumour cells Circumvention of adhesion and 
NFxB dependence may allow shed pnmary tumour cells to survive 
in transit to potential metastatic foci. 
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Co-expression of oestrogen receptor-o. and -}: poor prognostic 
factors in breast cancer? 


V. Speirs, A.T Parkes, D.S. Walton, J.N. Fox*, P.J Carelton, 
S.B. Desait and M.J. Kerin* Departments of Medicine and 
*Surgery, University of Hull, Hull, and {Scunthorpe General 
Hospital, Scunthorpe z 


o 
a 


Background: The cloning of a second oestrogen receptor (ER) ERB 
has prompted a re-evaluation of the role of ERs in breast caprer_ 
The aim of this study was to determine the expression of both ER sub- 
types (a and ß) ın normal (n = 23) and malignant (7n = 60) human 
breast tissue, by RT-PCR and correlate this information with known 
prognostic factors including tumour grade and node status. 

Method: Compared with normal breast, a significantly higher propor- 
tion of breast tumours co-expressed ERa and ERB (50 per cent, 
P = 0 0002) In norma! breast, expression of ERB predominated, with 
22 per cent of samples exclusively expressmg ERB, this was not ob- 
served in any of the breast tumour samples investigated (P = 0 0011 
normal vs tumour). Expression of ER subtypes in the tumour group 
was further analysed and correlated with clinical parameters i 
Results: 








Note status Grade ma 
ER subtype Number (%) Ponuve Negauve I u 1m 
ERa 16 (27) 5 u 2 6 8 
ERB 0 0 0 0 0 0 
ERa + ER 30 (50)* 19t ` u 2 15t 13$ 
None 14 (23) 4 10 3 7 4 





*P = 0000017, tP = 002, $P = non-significant vs other receptor subtypes (Fisher’s exact test) 


Conclusion: Clinically, antioestrogens are currently first-line therapy 
for hormone-dependent breast cancer and around 70 per cent of 
patients with ER(a)* lesions benefit mitially from this treatment. 
However, most patients eventually relapse Mechanisms associated 
with the acquisition of antioestrogen resistance are poorly understood. 
Our results indicate that co-expression of both ER Subtypes 1s signifi- 
cantly higher in breast tumours. Furthermore, those tumours with 
ERo/ERB* phenotype were node positive and although only grade 
II tumours showed statistical significance, there was a trend towards 
an association with more poorly differentiated tumours. Both these 
features point to a poorer prognosis. Antioestrogens are potent tran- 
scriptional activators with ERB at an AP) response element Specula- 
tively, the overexpression/activation of ERS in tumours, which express 


both ER subtypes, may explain the failure of antioestrogen therapy in 
some breast cancer patients. 


Breast 004 


Human neutrophils are involved in tumour angiogenesis 


J.H. Wang, Q.D. Wu, D. Bouchier-Hayes and 
HP. Redmond Department of Surgery, Cork University 
Hospital, UCC, and Beaumont Hospital, RCSI, Ireland 


Background: Human neutrophils (PMN) are spontaneously cytotoxic 
to tumour cells, however, they may also facilitate tumour growth 
We have previously demonstrated that tumour-conditioned medium 
(TCM)-treated human PMN can assist fiumour cell transmigration 
through normal endothehum. This study was designed to test the 
hypothesis that human PMN are involved in tumour angiogenesis 
through direct and indirect pathways. 

Method: Human PMN 1solated from healthy donors by density gradi- 
ent were treated with TCM for 30 min The endothelial cell (EC)- 
derived angiogenic proteins (soluble E-selectin and soluble VCAM-1) 
and vascular ‘endothelial growth factor (VEGF) were assessed by 
ELISA. Angiogenesis was evaluated by measuring EC proliferation, 
capillary tube formation on Matrigel, and aortic ring sprouting. 





sE-selectin ng/mL sVCAM-I ng/mL VEGF pg/I x 10° PMN 


PMN + medium 71425 24450 22436 
PMN + TCM 2546 1* 119 + 17* 176 + 36* 
EC proliferation (% of control) Tube formation (% of control) 
PMN + medium 100 +12 , 1004+81 
PMN + TCM 163 + 16* 1244+97* 


All data 1s expressed as mean + SD and evaluated using anova (*P < 0 05 vs PMN mcubated 
with medium) 

. 
Results: TCM-treated PMN induced the shedding of E-selectin and 
YCAM-1 from human macro- and microvascular EC This resulted 
in significant mcreases*in soluble E-selectin and soluble VCAM-1 
Moreover, the addition of TCM to human PMN significantly 
enhanced VEGF release. The supernatant isolated from TCM-treated 
PMN cultures promoted angiogenesis as represented by increased EC 
proliferation, capillary tube formation, and aortic ring sprouting 
Conclusion: These results indicate that TCM-treated human PMN 
may play a crucial role in tumour angiogenesis through their potential 
effect on the shedding of angiogenic molecules (E-selectin and VCAM-1) 
from the endothelium as well as through the secretion of VEGF. 
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A randomized controlled trial of early ys. standard discharge 
after breast cancer surgery 


N.J. Bundred, J. Reynolds, D. Allen, J. Rees, J. Grimshaw, 
L. Barr, A.D. Baildam and‘P. Maguire University Hospital 
of South Manchester and Christie Hospital, Manchester 


Background: Early discharge after breast cancer surgery would reduce 
hospital costs and stay but its effect on physical and psychological mor- 
bidity ıs unknown A randomized controlled trial comparing early dis- 
charge at 2 days after surgery with a standard discharge policy has been 
performed to determine the effects of early discharge on morbidity 

Method: Patients have had physical morbidity (infection, seroma, 
shoulder movement) and psychological morbidity (Rotterdam Symp- 
tom Questionnaire, Checklist of Concerns, Hospital Anxiety and 
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Depression Scale [HADS]) compared for each discharge policy before 
operation and at 1 and 3 months after surgery To date, 200 women 
have been randomuzed into the tnal, 22 per cent undergoing mastect- 
omy and axillary node clearance and the remainder breast conserva- 
tion surgery. 

Results: Women discharged early had less wound pain and greater 
shoulder movement at 3 months after surgery than standard discharge 
patients but no difference in infection or seroma development was 
noted At 3 months lower HADS and Rotterdam Symptom Scores 
were seen in patients undergoing early compared to standard dis- 
charge (both P = 001) 


Early (n = 100) Standard (n = 100) 
Median hospital stay (range) 2 (2-8) 5 (3-13) P<001 
Wound pain 15 26 P<004 
Rotterdam Score at 3 months 8 (79-87) 11 4 (10-12) P=001 


Economic costs per patient were £680 for standard and £550 for early 
discharge. Thus early discharge provided savings of £13,000 per 100 
patients treated 

Conclusion: Early discharge after breast cancer surgery 1s feasible and 
decreases physical and psychological morbidlty 
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Methylation status of E-cadherin in breast cancer 


V.H. Deshmane, S Droufakou, AM Hanby, W.H. Harris, 
LS. Fentiman and I.R. Hart Richard Dimbleby Department 
of Cancer Research/ICRF Laboratory, St Thomas’ Hospital 
and Hedley Atkıns Breast Unit, Guy’s Hospital, London 


Background: Loss of cell-cell adhesion has long been considered a 
cnitical step in the development of metastasis E-cadherin, a cell adhesion 
molecular that plays an important role in maintaiming the epithelial 
phenotype, is frequently downregulated or absent in poorly differen- 
tiated carcinomas while diminished expression has been related to 
tumour aggressiveness In experimental tumour models, restored 
expression promotes epithelial differentiation and inhibits invasion 
One regulatory method by which down-regulation can occur 1s via 
methylation of the promoter regions of the gene since DNA methyla- 
tion at the 5-position on the cystosine nng in CpG dinucleotides (CpG 
islands) can silence gene expression 

Method: Recently a new method, termed methylation-specific PCR 
(MSP), has been described which allows precise mapping of DNA 
methylation patterns in CpG islands It 1s based on the chemical mod- 
ification of DNA by sodium bisulfite which converts all cytosines to 
uracil, but those that are methylated (5-methylcytosine) are resistant 
to this modification and remain as cytosine. Primers are designed to 
distinguish methylated from unmethylated DNA, based on the 
sequence differences resulting from the modification The altered 
DNA 1s then amplified to provide information of the methylation 
status of the CpG sites. An earlier study, with a less precise technique, 
suggested that the 5’ CpG island of E-cadherin is densely methylated 
in primary breast cancer but unmethylated ın normal breast tissue 
Accordingly we have utilized MSP, to determine the methylation 
status of E-cadherin ın breast cancer Six human breast cancer cell 
lines have been examined. Four lines (MCF-7, T47D, ZR75 and 
BT474) were unmethylated giving PCR products of 97 base pairs, 
whereas two (MDA-MB-231, MDA-MB-435) were methylated giving 
PCR products of 116 base pairs Thereafter, 45 DNA samples derived 
from invasive ductal and lobular breast cancer tissue fiom patient 
samples stored in the tumour bank were similarly analysed. 

Results: Of these samples 39 (87 per cent) were methylated whereas six 
(13 per cent) were unmethylated 

Conclusion: Our results indicate that methylation of the E-cadherin 
promoter 1s a frequent event ın invasive breast cancer This may cause 
defective transcription and result ın diminished cell-cell adhesion 
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The ETS-2 oncogene correlates with urokinase-type 
plasminogen activator expression in breast cancer 


G. McGreal, M.J Duffy, E. McDermott, N. O’Higgins and 
T. Maguire University Departments of Surgery and Nuclear 
Medicine, St Vincent's Hospital, Dublin, Ireland 


Background: Although the role of proteases 1s established in meta- 
stasis, the nuclear regulation of their over-production ıs not well 
understood One such protease, urokinase-type plasminogen activator 
(u-PA), 1s capable of degrading all components of the extracellular 
matrix by activating plasmin and several matmx metalloproteases. It 
1s now well established as an independent prognostic marker ın breast 
cancer The promoter region of the u-PA gene contains binding sites 
for ETS transcription factors, encoded by the novel ets oncogenes, 
first identified ın the E26 avian leukaemia virus. However, no study 
has addressed the expression of ETS genes in a large series of human 
cancers Our aims were to design a specific RT-PCR system to 
measure ETS | and 2 in human breast cancer, and to determine if 
ETS expression correlates with levels of u-PA 

Method: Total RNA was extracted from 65 breast carcinomas and 13 
benign breast specimens. One ug was used in semiquantitative 
RT-PCR analysis using primers designed specifically for ETS 1, 2 
and u-PA. Densitometric companson of DNA products was expressed 
ın arbitrary units, and sequencing confirmed amplification of the 
above genes Statistical analysis employed the x? and Mann-Whitney 
U-tests for non-parametric data 

Results: ETS | was expressed in 48 of 65 (74 per cent) of carcinomas 
while ETS 2 was found in 53 of 65 (82 per cent) of carcinomas Both 
ETS 1 and 2 were found ın 7 of 13 (54 per cent) of benign samples 
However, the level of ETS 1 and 2 expression was significantly greater 
than that in benign breast (P <001 and P <0001, respectively) 
Similarly, u-PA was increased ın cancer compared to benign tissue 
(P < 0-05), and tts level correlated with that of ETS 2 in the same car- 
cinoma specimens (P < 0 05) 

Conciusion: In conclusion, we have shown that ETS 1 and 2 genes are 
overexpressed ın breast cancer. Furthermore, because ETS 2 correlates 
with u-PA, 1t may be involved in the upregulation of this protease in 
breast cancer This association has not been previously described 
and may become a focus for antimetastatic therapy if found to be of 
clinical significance. 
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Inhalation of aerosolized dead E. coli induces pulmonary 
neutrophil apoptosis: a novel mechanism for attenuating 
neutrophil-mediated lung injury in vivo 


S. Sookhai, J.H. Wang, N. Fanning, M. McCourt, Q D. Wu, 
W.O Kirwan, D.J. Bouchier-Hayes and 

H.P. Redmond Department of Surgery, Cork University 
Hospital, UCC, Cork and Beaumont Hospital, RCSI, Ireland 


Background: Neutrophils (PMNs) that have transmigrated into an in- 
flammatory focus display increased functional capacity and delayed 
apoptosis consequently resulting ın an increased capacity to injure 
normal local host tissues. Delayed PMN apoptosis and activated 
PMN-mediated endothelial cell damage have been umplicated ın the 
development of the adult respiratory distress syndrome (ARDS) 
Inducing pulmonary PMN apoptosis may be fundamental in preventing 
endothelial cell damage in PMN-mediated lung injury. We have pre- 
viously demonstrated that E coli can induce PMN apoptosis ın viti o 
This study aimed to evaluate the effect of inhalation of aerosolized 
dead opsomzed E. colt on inflammatory pulmonary PMN apoptosis 
and lung injury parameters in a PMN-mediated lung injury model 
it vivo 

Method: PMN-mediated lung injury was established by aortic occlu- 
sion and reperfusion Adult male Sprague-Dawley rats were rando- 
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mized into three groups sham ischaemia-reperfusion (I-R) treated 
with intratracheal inhalation of aerosolized norma! saline, I-R treated 
with aerosolized normal saline intratracheally, and I-R treated with 
aerosolized dead opsonized E coli intratracheally 5 mim prior to re- 
perfusion Both systemic and bronchoalveolar lavage PMNs were iso- 
lated and apoptosis quantified at 0, 6, 12, 18 and 24 h. In additior, 
lung injury parameters including wet/dry lung ratio, histology, myelc- 
peroxidase activity and protein content were also assessed 

Results: 





% PMN apoptosis ın bronchoalveolar lavage 








Oh 6h 18h 
SHAM I-R + saline ND ND ND 
I-R + saline 1041460 1248 +12 30 54 + 3 94 
I-R + E coh 769255 3471 +86* 55 57 + 6 98* 


cane RR E E E 
Data Mean + SD, pared t-test (*P <001 vs I-R + saline), ND - not 
detected 


Admunistration of aerosolized dead E. colt just prior to the reperfusicn 
wyury-induced pulmonary neutrophil apoptosis (P < 0-01) and rs- 
versed the delayed apoptosis evident ın the I-R + saline group In ad- 
dition, lung injury parameters such as wet/dry lung ratio and prote.n 
content were significantly reduced (P < 0-02 and P <001, respec- 
tively) in the anumals treated with aerosolized dead E. colt 
Conclusion: These results identify for the first time that activated pul- 
monary PMNs which exhibit delayed apoptosis can be induced to 
undergo apoptosis through administration of aerosolized dead E cali 
Directly modulating pulmonary PMN cell death represents a novel 
mechanism for attenuating neutrophil-mediated lung injury and may 
ultimately benefit outcome in patients with ARDS 
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A safer way to exercise claudicants? 


S Nawaz, R.D. Walker, A.G Pockley and 
RFM. Wood Section of Surgery, Division of Clinical 
Sciences (NGH), Northern General Hospital, Sheffield 


Background: Although lower limb exercise produces symptomatic imn- 
provement in claudicants, there 1s evidence that localized ischaemia- 
reperfusion events may activate neutrophils and as a consequence elicit 
damage to the coronary circulation We hypothesize that improve- 
ments in walking distance after exercise programmes result from in- 
creased cardiovascular fitness, rather than localized changes in the 
lower imb. The aim of this study was to develop an upper body train- 
ing programme which improved the cardiovascular fitness of the 
patients without the potentially damaging effects of ischaemia- 
reperfusion injury and its concomitant neutrophil activation 

Method: A total of 30 patients with stable claudication were recruited. 
All underwent initial assessments involving both upper (arm cranking) 
and lower (leg cranking) body exercise. Penpheral blood was obtaired 
before and 1 h after exercise and the intensity (median channel of 
fluorescence; MCF) of neutrophil CD1 1b expression was determured 
using whole blood flow cytometry Patrents were subsequently random- 
ized ta a 6-week training programme that involved two supervized 
sessions per week of either arm cranking (n= 10) or leg crank:ng 
(n= 10) Controls undertook no exercise (n= 10). The maximum walk- 
ing distance (MWD) was determined at the beginning and end of he 
traimng period using the Shuttle test 








Results: 
CD11b (MCF) MWD (m) 
Before After Before After 
Arm 48 (19-86)  40t (23-80) 340 (310-380)  440¢ (360-450) 
Leg 42 (31-82) 64* (34-105) 230 (170-250) 330+ (300-350) 
Contro! 250 (160-280) 240ł (180-290) 


tP < 0402, *P < 004, Wilcoxon test, tnot significant 


Data are medians (interquartile range). Upper body exercise had no 
effect on neutrophil activation state, whereas lower body exercise in- 
duced a significant increase in CD1 1b expression. Both forms of tram- 
ing significantly increased the MWD 

Conclusion: These findings indicate that upper body trammg may be 
the optimal means of umproving symptoms ın claudicants. 
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Small bowel manipulation increases intestinal permeability in 
elective abdominal aortic aneurysm repair 


L.L Lau, CV Soong, MI Halliday, M.G. Smye, B. Lee, 
R.J. Hannon and K.R. Gardiner Vascular Surgery Unit, 
Belfast City Hospital and Department of Surgery, Queen’s 
University of Belfast, Institute of Clinical Science, RVH, 
Belfast 


Background: An increase in intestinal permeability has been demon- 
strated in patients after elective and emergency abdominal aortic 
aneurysm (AAA) repair The aim of this study 1s to investigate if small 
bowel manipulation ts the cause of this increased intestinal permeabil- 
ity by comparing transpertonea!l and extraperitoneal approaches in 
elective AAA repair. 

Method: Fourteen patients admitted for elective infra-renal AAA 
repair were randomuzed into either transperitoneal approach (n=7) or 
extraperitoneal approach (n= 7) Intestinal permeability was measured 
preoperatively (PO), at day I (D1) and day 3 (D3) after surgery using 
the lactulose/mannitol (L/M) test by calculating the differential urn- 
ary excretion ratio of the two sugars after oral administration The 
study was approved by the local ethical committee 

Results: A significant increase in intestinal permeability was observed 
in the transperitoneal group of patients at D1 compared to the PO le- 
vel This increase was also found to be significant m comparison to the 
extraperitoneal group which showed no change in the L/M excretion 
ratio at any of the tumes examined. No‘correlation was seen between 
increased intestinal permeability and aortic clamp time, duration of 
the operation, amount of blood loss or transfusion 


Lactulose/mannito! excretion ratio (mean + SEM) 


Transperitoneal group (n= 7) Extraperitoneal group (= 7) 


PO 0 020 + 0 004 0021 + 0004 
Di 0 107 + 0 040* 0 020 + 0 004+ 
D3 0041 +0022 0 022 + 0005 


*P <005 vs PO, tP <005 vs DI of transpentoneal group (Mann-Whitney 
U-test) 


Conclusion: The results suggest that an mncrease in intestinal permeabil- 
ity occurs when the smal] bowel ıs manipulated during aortic surgery 
This may be associated with translocation of bacteria and their pro- 
ducts across the gut mucosa, and give nse to endotoxaemia and cyto- 
kine generation which contnbute to the development of systemic 
inflammatory response syndrome and multiple organ dysfunction. 
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Bone marrow micrometastases and metalloproteinase expression 
in primary breast cancer 


M S. Wadley*t, C.E. Jones*, SR Bramhall*, M J.R. Leet 
and P.S. Stonelaket *University Department of Surgery, 
Queen Elizabeth Hospital, and ERSA of Surgery, City 
Hospital, Birmingham 


Background: Axillary lymph node status remains the most important 
prognostic factor in primary breast cancer but despite this up to 30 
per cent of patients presenting with node-negative breast cancer devel- 
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op recurrent disease within 10 years. Studies have suggested detection 
of tumour cells in bone marrow (BM) may give more accurate prog- 
nostic information The matrix metalloprotemases (MMPs), a group 
of znc-dependent proteases, are widely implicated in invasion and 
metastasis and increased expression and activity has been shown ın 
a number of human cancers We aimed to establish the levels and 
activity of MMP2 and 9 in breast cancer and to relate these to known 
prognostic features and the presence of bone marrow micrometastases 
(BMM) at the time of surgery. 

Method: Tumour samples from 60 breast cancer patients (and 10 
paired normal tissue samples) were homogenized and assayed for total 
MMP2 and 9 by ELISA and for enzyme activity using zymography 
(gel substrate analysis). BM aspiration was performed at the ume of 
surgery in 40 of these patients Tumour cells were separated from 
leukocyte fractions using ummunomagnetic techniques and stained 
with pan-cytokeratin antibody, A45B/B3 

Results: MMP2 levels per mg of protein were higher in tumours (med- 
1an [range] 32 15 [4 45-239 9] ng/mg) than normal tissue (22 53 [0 2- 
38-8] ng/mg, P=001 Mann-Whitney U-test) Similarly MMP9 ex- 
pression was higher in tumour samples (3-96 [0 81-36-38] ng/mg) than 
normal tissue (1-74 [064-109] ng/mg, P <002) Zymography 
detected active MMP2 and 9 ın 93 per cent and 22 per cent of tumour 
samples but not in any normal samples Cytokeratin-positive tumour 
cells were detected in 9 of 40 patients (22-5 per cent). No association 
was found between BMM and tumour grade, vascular invasion, lymph 
node status or MMP9 expression but a significant correlation was 
noted with tumour size (P <0 01) and MMP2 expression by ELISA 
(P < 0-02, Mann-Whitney U-test) 

Conclusion: MMP expression and activity ıs raised ın breast cancer 
and MMP2 expression appears to be associated with early tumour cell 
dissemination. This data supports a potential role for therapeutic 
MMP inhibition in primary breast cancer 
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Endothelin-B receptors mediate human arterial intimal 
hyperplasia in an in vitro model 


M. Peterson, N.J.M. London and K.E. Porter Department of 
Surgery, Leicester University, Leicester Royal Infirmary, Leicester 


Background: Although there have been several pharmacological agents 
shown to be effective in reducing intumal hyperplasia in animal studies, 
none has yet been proven effective ın humans Endothelin-1 1s both a 
potent vasconstrictor and also a powerful mitogen for vascular 
smooth muscle cells in vitro. Increased expression of endothelin-1 
mRNA has been demonstrated ın human vein graft stenoses and in 
coronary artery athrectomy specimens Conflicting evidence from 
animal studies exists ın the literature as to which receptors mediate 
the intimal hyperplastic response Non-selective inhibition may lead 
to undesirable haemodynanmuc effects Endothelin antagonism 1s a pro- 
musing method of reducing arterial restensosis 

Method: This study used a previously well validated organ culture 
model of human arterial restenosis Segments of internal mammary 
artery from aght consecutive patients were cultured in medium suppk- 
mented with either Bosentan, a non-selective ET receptor antagonist, 
BQ123, a specific ET, antagonist or BQ788, a specific ET, antagonist 
After a period of 14 days in culture, the segments were fixed, processed 
and stained for analysis of neoimtimal thickness formation using a 
computerized image analysis system This study has local ethical 
committee approval. 

Results: Bosentan (10 uM) significantly reduced neoimtimal thickness 
by 60 (range 42-69) per cent of control values (P <0 001 Mann- 
Whitney U-test) Likewise BQ788 (3 uM) significantly reduced 
neointimal formation by 64 (54-77) per cent (P=0-002 Mann- 
Whitney U-test) However, BQ123 (3 uM) had no significant effect 
[6 (0-15) per cent reduction, P=0 80 Mann-Whitney U-test] 
Conclusion: Endothelin-B receptor antagonism reduces neointima for- 
mation in human arterial tissue mm vitro. Specific ETg receptor inhibi- 
tion may have a potential therapeutic role in the treatment of 
postangioplasty restenosis where non-selective antagonism can lead 
to undesirable side-effects. 
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Selective inhibition of cyclo-oxygenase 2 decreases ischaemia- 
reperfusion-induced tissue injury 


D. Byrne, D. Kearney, C. Kelly, A. Hill, D Fitzgerald, 
D. Bouchier-Hayes and A. Leahy Department of Surgery, 
Beaumont Hospital, Dublm, Ireland 


Background: Cyclo-oxygenase (COX) 1s known to exist in two 180- 
forms-COX 1 and COX 2 The eicosanoids produced by COX 2 have 
been implicated in inflammation Ischaemia-reperfusion (IR) myury 
following aortic bypass surgery results in a systemic inflammatory re- 
sponse, characterized by increased eicosanoid levels with organ dys- 
function. This study evaluated the effect of selective COX 2 
inhibition, with nimesulide, on production of thromboxane B2 
(TXB2) and prostacyclin (PGI2) (pg/mg creatinine) and on postopera- 
tive cardiac and renal injury 

Method: Twelve patients undergoing elective infrarenal aortic aneu- 
rysm surgery were randomized into two groups (n= 6 per group): con- 
trol and nimesulide-treated. The urmary eicosanoid metabolites were 
measured preoperatively and for 24 h postoperatively using mass 
spectrometry Blood samples were drawn before and after admim- 
stration of the nimesulide for COX 2 activity (ng/mL) Perioperative 
myocardial ischaemia was detected by continuous electrocardiogram 
(Holter) recording (min), 12-lead ECG, enzyme and clinical monitor- 
ing. Changes in renal capillary permeability were measured by percen- 
tage change im microalbuminuria 

Results: Results expressed as mean + SEM anova was used to 
determime statistical significance. 





Control Nimesulide 

Urinary 

TXB2 94812 + 1116 22 2762 3 + 9804 

PGI2 2094 + 226 584 4 + 106 66* 
Blood 

Before 66 +071 65415 

After 694121 08+075t 
Perioperative ischaemia time (min) 100 + 144 36 + 83§ 
Urmary microalbuminuria (%) 267 1564 


*P <005 vs control, tP < 0 001 vs control, §P < 0 05 vs control, $P < 0 05 vs 
control 


Aortic cross-clamping and reperfusion causes significant elevations in 
TXB2 and PGI2 Nimesulide reduced both serum and urinary levels of 
these eicosanoids Clinical evidence of postoperative cardiac injury de- 
veloped in two of the control group only The cumulative duration of 
perioperative myocardial ischaemia m this group was longer than in 
the nimesulide-treated group. Treatment with nimesulide also reduced 
renal vascular permeability. 

Conclusion: This clinical study demonstrates for the first time eleva- 
tions in COX-2 products after aortic surgery and suggests that use 
of a selective COX-2 inhibitor may have a role in reducing periopera- 
tive cardiac and renal injury 
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Breast cancer outcome: does surgical sub-specialization work? 


J Golledge, J E. Wiggins and M J. Callam The Breast Unit, 
Bedford Hospital, Bedford 


Background: This study amed to assess the effect of surgical sub- 
specialization on breast cancer outcome. 

Method: Prospective diagnostic treatment and follow-up data was 
collected or all cases of breast cancer treated in a single region. Outcome 
was compa-ed for patients presenting between 1990 and 1992 and 1993 
and 1995, that ıs, before and after the advent of surgical sub-speciah- 
zation Outcome was measured in terms of disease-free survival, 
locoregional and all (locoregional and metastases) recurrence rate at 
3 years assessed by Cox proportional hazard and Kaplan-Meier 
analyses. 

Results: Disease-free survival was 75 per cent and locoregional recur- 
rence rate 8-5 per cent at 3 years for all pahents (n™694) Tumour 
stage and grade at presentation and the proportion of screening- 
detetected cancers were similar for both time periods The outcome 
for patients pre-specialization (1990-1992) was worse. the hazard ratio 
for disease-free survival was 1 4 (95% confidence interval 1-1-1 8), 
locoregional recurrence 1-7 (1-2-2 9) and all recurrence 1-9 (1-3-2 6) 
The improvement in outcome following sub-specialization was con- 
firmed by survival analysis and was stage- and grade-specific. 














1990-1992 1993-1995 Significance 

Number 329 365 
T3 or T4 tumours 51 (16%) 54 (15%) P=0 14 
Poorly differentiated (grade 3) 

tumours 133 (40%) 130 (36%) P=0-20 
Node-positive patients P (21%) 82 (23%) P=029 
Disease-free survival (3 years) 70% 78% P=001 
All recucrexce rate (3 years) 22% 13% P=0001 
Locoregional recurrence rate 

(3 years) 10% 6% P<0 04 
All recurrerce rate for grade 1 

(node positive or negative, 

grade 2 or 3 and node negative) 17% 9% P0001 
All recurrence rate for node 

positive and grade 2 or 3 48% 33% P=0 04 





The improvement in outcome was limited to younger patents (< 62 
years old} Disease-free survival improved from 71 per cent to 80 
per cent (P=0 01) and all recurrence rate fell from 26 per cent to 13 
per cent (?=0 001) at 3 years. The improvement was associated with 
increased axillary surgery (47 per cent to 75 per cent, P< 0-0001), 
more frequent use of tamoxifen (67 per cent to 82 per cent 
P=0 002) and chemotherapy (13 per cent to 34 per cent, P=0 0001) 
in this age group. 

Conclusion: There has been a significant improvement ın outcome for 
patients with breast cancer since surgical sub-specialization This may 
relate to a more widespread use of adjuvant systemic therapy in 
younger patients 
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Thrombin enhances proliferation and induces apoptosis in 
human pancreatic adenocarcinoma cells 


V Chinswangwatanakul, N.R. Lemoine*, R.C.N Williamson 
and A.K. Kakkar Imperial College School of Medicine, 
Hammersmith Hospital, London 


Background: Previous studies have indicated tumour cell-generated 
thrombin, acting through a protease-activated receptor may influence 
tumour growth We have studied the mechanism by which thrombin 
stimulation or protease-activated receptor (PAR1) gene transfection 
influences human pancreatic adenocarcinoma cell biology 

Method: Human pancreatic adenocarcinoma cells MIA PaCa-2 and 
PT45 were incubated with ether human o-thrombin (0 1-1 unit/ 
mL) or thrombin receptor-activating peptide (TRAP, 100 uM) or 
transfected with the PARI gene PARI surface expression was deter- 
mined by fluorescence-activated cell analysis (FACS) Cell prolifera- 
tion was determined by thymidine incorporation assay, candidate 
gene analysis by Northern blot or RNA differential display analysis 
and apoptosis by nucleosome ELISA 

Resalts: Thrombin and TRAP stimulation or PARI gene transfection 
enhanced tumour cell proliferation two fold vs control (P < 0-01). 
The early response gene c-myc showed a 2 7-fold increased in expres- 
sion 30 min after stumulation Transfection of PARI or thrombin 
stimulation resulted ın the upregulation of two novel thrombin-respon- 
sive proto-oncogenes PTI-1 and replication factor C. Thrombin at a 
dose of 1 unit/mL also mcreased apoptosis by 89 per cent {P = 0 01) 
Conclusion: These data demonstrate that thrombin enhances tumour 
cell proliferation and apoptosis and suggest a role for protease- 
activated receptor in the control of tumour cell behaviour 
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Role of antioxidant deficiencies in the pathogenesis of chronic 
pancreatitis 


G Morris-Stiff, D.J. Bowrey, M Davies, G. Clarke, 
D. Oleesky* and M C.A. Puntis Department of Surgery and 
* Biochemistry, University of Wales College of Medicme, Cardiff 


Background: Evidence is emerging of the importance of antioxidant 
deficiencies in human disease The aim of this study was to determine 
the antioxidant status of patients with chronic pancreatitis and com- 
pare this group to patients with recurrent acute pancreatitis and a 
healthy control population. 

Method: The study population consisted of 27 patients with chronic 
pancreatitis (CP), 11 patients with recurrent non-gallstone acute pan- 
creatitis (RAP) and 18 age- and sex-matched controls. Demographic 
details were collected together with details of disease aetiology where 
known Biochemical assessments included the trace metals, selenium, 
copper and anc, vitamins A and E, and the carotenoid series. 


Control {n = 19} RAP (n= 11) CP (a = 27) 
Selenium (pmol/L} 075 077 044 

(0 72-0 84) (0 43-0 92) (0 32-0 68)* 
Zinc (umol/L) 114 145 14 

(10 7-122) (12 5-15 SH (9 4-13 8) 
Copper (pmol/L) 174 154 18 

(15 6-21 2) (14 3-17 9%} (17-20 2) 
Vitamin A (pmol/L) 256 215 148 

(2 23-3 06) (1 95-261) (1 22-2 04)* 
Vitamin E (mol/L) 25 289 130 

(23 4-39 4) (21 8-40 0) (9 6-19 4)* 
Alpha carotene (pmol/L) 002 002 6@ 

(0 01-0 04) (0 01-0 04) (0 01-0 03) 
Beta carotene (pmol/L) 029 025 013 

(0 15-0 59) (0 12-0 28) (0 07-0 25%* 
Xanthne (pmol/L) 025 021 O15 

(0 15-0 53) (0 11-0 38) (0 09-0 259 
Beta cryptoxanthine (mol/L) 008 010 005 

0 15) (6 07-0 16) (0 03-0 08)* 
Lycopene (mol/L) 030(0 18061) 025(014-033) 008 (005-0 12)* 


*P <005 CP vs control and CP vs RAP, tP <005 RAP vs control and RAP vs CP, 
§P <005 CP vs RAP, FP < 005, CP vs control 
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Results: Several significant deficiencies were noted as are shown in the 
table For patients with chronic pancreatitis there was no difference in 
the antioxidant profiles between those with alcohol-related and idio- 
pathic forms of the disease 

Conclusion: This study has identified significant deficiencies in a num- 
ber of antioxidants ın patents with chromic pancreatitis that are not 
seen ın individuals with recurrent acute pancreatitis or in healthy con- 
trols The results would suggest that patients’ antioxidant status may 
be an important indicator of the pattern of pancreatic disease expen- 
enced, and may offer a w-ndow for therapeutic intervention 
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Eicosapentaenoic acid induces apoptosis via a CD95-dependent 
pathway in a hepatoma cell line 


P.B.S, Lai, P. Wang, J.F.Y. Lee, M.F. Leung, C.K. Leow and 
W.Y. Lau Department of Surgery, Prince of Wales Hospital, 
The Chinese University of Hong Kong, Hong Kong SAR, China 


Background: E:cosapentaenoic acid (EPA) has previously been shown 
to induce apoptosis in a hepatoma cell hne, HepG2 (carrying wild-type 
p53 gene); but not in other hepatoma cell hnes, Hep3B (deficient of 
p53) and Huh7 (carrying a mutated p53) However, the molecular 
mechanism involved in the mduction of apoptosis ıs unclear. We 
postulate that the unduction of apoptosis by EPA on HepG2 cells 1s 
mediated by the CD95 (APO-1/Fas) system 

Method: The expression o7? CD95 ligand (CD95L) by HepG2 cells was 
analysed by RT-PCR method A cytotoxicity study was then designed 
with the HepG2 cells exposed to CD95L sense and antisense ohigo- 
nucleotides in the median before supplementation of EPA at a concen- 
tration of 100 uM The cell count and the percentage of apoptotic cells 
were then determined at ¿8 h 





Results: 
X 
Cell count % apoptotic cells 
Control 28229) 2503 
EPA 100 pM 13426 215Q4) P<O01 
EPA + anusense CD9SL 249 (241) 31a4 as 
EPA + sense CD95L 129 0) 20 2 (22) P<G0O1 


Data are expressed as thear mean {SD} 


Conclusion: CD95 ligand (CD95L) antisense oligonucleotide but not 
the sense oligonucleotide prevents HepG2 cells from undergoing apop- 
tosis after exposure to EPA. These data suggest the apoptosis induced 
by EPA on HepG2 cells $ mediated by the CD95 system 
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Farther evidence for hepato-cardiovascular reflex: demonstrated 
in a rat model of hepatic circulation in the absence of portal flow 
in vivo 


X.N. Li, LS. Benjamiz and B Alexander Liver Sciences 
Unit, Academic Department of Surgery, GKT School of 
Medicine, St Thomas’s Hospital, London 


Background: Chronic livez disease is characterized by a hyperdynamic 
circulatory state and may be associated with a hepato-cardiovascular 
reflex which we have previously shown in the rat using a simplified 
portal circulation. The present study provides further evidence for this 
reflex using a different ev.scerated rat model with sole hepatic arterial 
blood supply to exclude portal venous pooling as a cause 

Method: The liver was supplied by the hepatic artery after ligation of 
the gastric, splenic and superior mensenteric arteries and removal of 
the splanchnic organ The hepatic remnant of the portal vein was 
cannulated for injection of microspheres Intraportal injection of 
56 x 10° of 15 um diameter microspheres results in significant reduc- 
tions ın systemic blood pressure (SBP), aortic blood flow (ABF) and 
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aortic resistance (AR), suggesting significant vasodilatation and re- 
duced effective circulating volume 

Results: There were no significant differences ın these parameters 
between liver-innervated rats (Group 1, n = 8) and liver denervated 
rats (Group 2, n = 8) (—38-1 + 1-9 per cent, —21-3426 per cent 
and —21-0 + 23 per cent vs. —35 4 + 2-1 per cent, —16-8 +2 5 per 
cent and —21 7 +23 per cent, respectively, P > 005) No significant 
changes were observed in the control group (Group 3, n = 8) given 
saline. Microsphere-induced SBP reductions in _liver-innervated 
(Group 1, ~—38-1+19 per cent) and liver-denervated (Group 2, 
~—354+21 per cent) rats were comparable to withdrawal of 
20 mL of blood through jugular vein (Group 4, n = 6, —333421 
per cent) (P > 0-05) Infusion of 20 mL haemaccel in microsphere- 
treated rats (Group 5, n = 8), to compensate the reduced effective cir- 
culating volume, led to a hyperdynamuc state which, compared to ba- 
sal values, was characterized by mcreased ABF (+ 21 6 + 3-3 per cent, 
P<001), decredsed AR (—381+3-5 per cent, P < 0-01) and re- 
duced SBP (—9.7 + 28 per cent, P < 0-05) 

Conctusion: It is concluded that a hepato-cardiovascular reflex exists in 
the normal rat. It acts through a humoral mechanism and leads to 
systemic vasodilatation Compensation of the hypovolemia, secondary 
to vasodilatation, results in a hyperdynamic circulation The data sug- 
gest that this reflex may play a role ın the hyperdynamuc state seen ın 
liver carrhosis, where vasodilatation and plasma volume expansion are 
factors believed to cause a hyperdynamic circulation 
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Evidence against the genetic regulation of pro-inflammatory 
cytokine secretion in acute pancreatitis 


J.J. Powell, A.K. Siriwardena, K.C.H. Fearon and 
J.A. Ross University Department of Surgery, Royal Infirmary 
of Edinburgh, Edinburgh 


Background: Increased secretion of the pro-inflammatory cytokines 
tumour necrosis factor a (TNF-a) and mterleulan 18 (L-1B) 1s believed 
to be smportant in the mediation of severe acute pancreatitis. Because the 
focus of recent interest has been on potential genetic factors mfluencing 
cytokine secretion we exammed whether patients with severe disease 
are ‘high secretors’ of cytokines by determining the phenotype of patents 
following recovery from an episode of acute pancreatitis. 

Method: Following climcal recovery from acute pancreatitis the 
patterns of cytokine secretion were studied in 51 patients. Disease 
severity as defined by Atlanta cntena was mild in 26 cases and severe 
in 25 cases Cytokine secretion was determined using an ex vivo whole 
blood technique Cultures were either stumulated with ipopolysacchar- 
ide (5 pg/mL) or unstumulated. TNF-a and IL-1B supernatant concen- 
trations were determined after 8 h of culture 





Results: 
TNF-a (ng/mL) IL-iB (ng/mL) 
Unstimulated Stmulated Unstimulated Sumulated 
Mild <14 4136 (2996-4593) <20 2612 (2223-4076) 
Severe <14 3817 (3319-4833) <20 2937 (1914-3400) 
MWU 2 m08! MWU P = 093 MWU P>09 MWU P=060 


Values are median {mterquartie range) Statistical analysts was by tho Mann-Whitnoy U-test 
(MWU) 


Conclusion: Following recovery, TNF-« and IL-1 secretion 13 similar 
ın patients with mild and severe acute pancreatitis. Our data suggest 
that the increased levels of TNF-a and IL-1ß found in severe acute 
pancreatitis are not predetermined, suggesting that environmental 
rather than genetic factors are important. 
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SOX-4, an activator of gene transcription, is overexpressed in 
dysplastic Barrett’s epithelium and oesophageal adenocarcinoma 


A.G.K. Litf, G.W B. Clark*, R.C.A. Macadam*, 
A.F. Markhamf, P.A Robinsont and P.J. 

Guillou* *Professorial Surgical Unit and {Molecular 
Medicine Unit, St James's University Hospital, Leeds 


Background: SOX-4 encodes a nuclear protein with both DNA bind- 
ing capacity and gene regulatory function In lymphoproliferatrve cell 
lines, SOX~4 is thought to activate gene transcription with subsequent 
overexpression Although not previously implicated in solid tumours, 
the nucleic acid and protein sequence homology of SOX-4 to the ETS 
oncogene family would suggest a similar oncogenic potential This 
study aimed to determine SOX-4 expression in a range of normal 
human adult tissues and to compare SOX-4 expression between 
matched normal and dysplastic/malignant oesophageal epithelium 
and to evaluate whether SOX-4 overexpression 1s specific to oesopha- 
geal tumours compared to other gastrointestinal malignancies 
Method: Total RNA was extracted from 18 oesophageal adenocarci- 
nomas with matched normal squamous tissue, three dysplastic 
Barrett’s sample, and from 19 primary m vitro cell cultures of gastro- 
intestinal malignancies and a range of normal human adult tissue. 
Semi-quantitative reverse transcription polymerase chain reaction 
(RT-PCR) was performed using SOX gene specific primers with 
eight housekeeping genes as external controls. Furthermore, some 
samples were also used to construct RNA filters for Northern hybridi- 
zation using **P-dCTP radiolabelled SOX=4 

Results: Both RT-PCR and Northern hybridization demonstrated 
constitutive SOX-4 expression in all normal human tissues tested in 
addition to lymphoproliferative cells PCR gene expression profiles 
showed upregulation of SOX-4 m 2 of 3 dyplastic and 9 of 18 oesopha- 
geal adenocarcinoma samples when compared to matched normal 
epithelum. This was corroborated by Northern hybridization where 
overexpression occurred in 3 of 3 dysplastic Barrett’s and 3 of 3 ade- 
nocarcinoma samples. Both oesophageal cell lines strongly expressed 
SOX-4 as did most colorectal and pancreatic primary cultures tested 
Conclusion: SOX~4 is constitutively expressed in normal adult tissue. 
Overexpression of SOX-4 occurs in both dysplastic Barrett’s mucosa 
and in 50 per cent of oesophageal adenocarcmomas concomitant with 
a range of other gastrointestinal malignancies. Therefore SOX-4 may 
have oncogenic potential m gastrointestinal malignancies through the 
transcriptional activation of other target genes 
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Platelet activation after bypass for critical limb ischaemia and 
the role of pharmacotherapy to increase graft survival 


I.V. Mohan, C.S. Berwanger, M. Mureskandan, D. Okonko, 
N.J. Cheshire, A. Mansfield, J. Wolfe, D. Mikhailidis* and 
G. Stansby Imperial College School of Medicine, Academic 
Surgical Unit, St Mary’s Hospital, QEQM Wing, and * Royal 
Free Hospital, London 


Background: Irrespective of the ımıtıatıng agent, the final common 
pathway leading to the formation of the platelet plug ıs platelet aggre- 
gation The activated platelet glycoprotem IIb/IIIa receptor has been 
identified as the pivotal mediator of platelet aggregation. The aim of 
this study was to investigate the status of platelet activation after pen- 
pheral bypass and the effect of adjuvant therapy. 

Method: We retrospectively investigated 15 patient, 11 male and four 
female, median age 70 (range 54-80) years, who had undergone bypass 
surgery for critical ischaemia attending the outpatient department, and 
10 matched vascular controls with claudication Whole blood platelet 
aggregometry was performed with spontaneous platelet aggregation 
(SPA), adenosine di-phosphate (ADP), and 5-hydroxytryptamine 
(5-HT) stimulation. Flow cytometric analysis was performed using 
monoclonal antibodies: PAC-1 for activated GPIIb/IIIa, and CD62P 
for P-selectin Seven patients were on aspirin, and five warfann; three 
had no adjunctive treatment. The aspirm and warfarin groups were 
compared to each other Data were expressed as mean (+ SEM) 
and statistical analysis was performed using Mann—Whitney U-test 
Results: Three min SPA was similar for patients and controls, 31-5 
(+ 3-65) per cent vs 365 (+521) per cent, (P = 0-7321). However 
after ADP stimulation there was markedly mcreased platelet aggrega- 
tron im patients 43-6 (+ 6-07) per cent vs 87 88 (+ 2 78) per cent, flow 
cytometric analysis for activated glycoprotein IIb/IIIa complex (PAC- 
1), 10 58 (+ 1-88) per cent vs 26-08 (+ 4 18) per cent; and P-selectin, 
3-71 (+095) per cent vs 7:02 (+191) per cent, demonstrated in- 
creased resting platelet activation (P <0001). A subgroup analysis 
of all parameters between patients taking aspirin and warfann was 
not significant (P > 0 2020), Mann-Whitney U-test) 

Conclusion: Increased resting platelet activation occurs after bypass 
grafting ın peripheral vascular disease, this continues despite the use 
of aspirin or warfarin. Alternative pharmacotherapy should therefore 
be considered for the high-risk graft 
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Identification of a 75kDa glycoprotein ligand for the endothelial 
specific tyrosine kinase receptor, tie-1 


M.J. McCarthy, P R F. Bell and N.P.J. Brindle Department 
of Surgery, University of Leicester, Leicester 


Background: Tie-1 1s an endothelial cell-specific tyrosine kinase recep- 
tor that 1s essential for the development and stabilization of newly 
developed vessels and maintenance of endothelral cell integrity ın the 
latter stages of angiogenesis There ıs presently no known ligand for 
the tie-1] receptor 

Methods: Tie-1 extracellular domain was cloned using reverse tran- 
scription polymerase chai reaction from human umbilical vein 
endothelial cells The tie-1 extracellular domain was then expressed 
as a fusion protein that could be used to probe cell lines for tie-1 
extracellular domain binding and hence for the presence of tie-I ligand 
Results: Using this molecular technique and additional purification 
strategies we have been able to isolate a 75kDa glycoprotein from 
concentrated conditioned malignant melanoma media Furthermore, 
incubation of this media with human endothelial cells induces auto- 
phosphorylation of the tie-1 receptor Pre-incubation of this medium 
with the fusion protein failed to induce autophosphorylation of the 
tre-1 receptor in endothelial cells 

Conclusion: An activating 75kDa tie-1 hgand is produced by a malig- 
nant melanoma cell line Isolation and cloning of this igand will allow 
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further investigation into the function of this receptor and may pos- 
sibly be used as a therapeutic agent in conjunction with vascular 
endothelial growth factor to enhance the growth of mature blood ves- 
sels in critically ischaemic limbs 
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Efficient gene transfer in vein grafts by improved adenovirus 
vector offer exciting prospects for gene therapy 


P. Yiu, S. Stevenson*, J. Marshall-Neff*, W. Pugsley, 

J McEwan and I. Taylor Cardiovascular Repair and 
Remodelling Group, Devartment of Surgery, UCL Medical 
School, London and *Genetic Therapy Inc , A Novartis 
Company, Massachusetts, USA 


Background: Vein graft stenosis secondary to neointimal hyperplasia 
remains an obstacle to the successful outcome of arterial bypass sur- 
gery Gene therapy using replication-deficient adenoviral vectors 1s a 
potentially powerful approach to vein graft disease We have evalu- 
ated gene transfer using an Av3, a new generation of adenovirus 
vector within an improved safety profile (deletions in El, E2a and E3) 
Methods: The lumen of intact rabbit jugular veins were exposed i 
vitio to Av3nBg, (carrying marker gene nuclear localizing B-galactosi- 
dase), at four doses (n = 5 Zor each), 3-5 x 10° to 7 x 10° plaque form- 
ing units (pfu)/mL for 30 min Rings of vein were maintained in 
culture for 49 h before exposure to X-gal substrate Endothelial cells 
expressing the transgene were counted The optimal viral dose was 
used in vivo using a rabbit carotid artery vein bypass model Av3null 
(empty virus, n = 2), Av3Bg exposed vein grafts (n = 5) and control 
grafts (n = 2) were removed at 3 days for histology and quantification 
of transgene expression. 

Results: In organ culture, exposure to 35 x 10° pfu/mL resulted in 
detectable expression of the transgene in 50 6 + 5 per cent of endo- 
thelial cells Below and above this dose, the number of endothelial cells 
positive for the B-gal transgene declined Arterial vein grafting alone 
caused oedema and infiltration of leucocytes after 3 days and neo- 
intimal thickening at 4 weeks Exposure of the vein lumen a sifu to 
Av3Bg, 3 5 x 10° pfu/mL, pror to tts use as a bypass graft resulted 
ın gene transfer confined ta the endothelum At 3 days 70 + 5 per cent 
of endothelial cells expressed the transgene, significantly higher than 
gene transfer in organ culture (P = 0-004) Importantly, contact with 
virus vector did not aggravate neointimal response at 4 weeks 
Conclasion: Endothelial gene transfer to vein grafts was highly efficient 
im vivo using the new, improved Av3 vector 
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Cytokine profiles in patients with lower limb ischaemia 


Y.C. Chan, V Gulati*, N Shukla, D.O. Okonko, M. Abdus- 
Samee, J C. Stanfordt, A.O. Mansfield and 

G Stansby Academic Surgical Unit, Imperial College School 
of Medicine at St Mary's, *Department of Medicine, Imperial 
College School of Medicine at St Mary’s, tDepartment of 
Microbiology, University College Hospital, London 


Background: Differential production of cytokines by T lymphocytes 
determines the nature ard extent of the cell-mediated immune 
response. Previous studies have demonstrated that Th; cytokines such 
as IFN-y may inhibit vascular smooth muscle cell proliferation, there- 
by preventing arterial stencsis The aim of this study was to quantify 
intracellular T-cell cytokines in vascular patients 

Method: We studied healtay controls (n = 11, age’ 60 + 6-1 [mean 
age + SEM] Patents with intermittent claudication (n= 11, age 
70 + 2:8 years), and critical ischaemia (7 = 6, age 74 + 4 5 years) Pen- 
pheral blood mononuclear cells (PBMC) were isolated using a Ficoll 
density centnfugation technique We stained for surface markers 
(CD4+, CD8+) and intracytoplasmic cytokines [interleukin-2 
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(IL-2), interleukin-4 (IL-4), gamma-nteferon (IFN-y)] with mono- 
clonal antibodies. Single cell analyses were performed with flow cyto- 
metry, which offers the advantage of representing results as a propor- 
tion of cells expressing the specific cytokine rather than of the total 
amount of cytokine produced, 

Results: Results are represented as medians (interquartile ranges). 








IL-2 IL4 IFN-y 

(CD4+ and CD8+) (CD4+ and CD8+) (CD4+ and CD8+) 
Controls 3 53 (1 01-7 99) 6 16 (0 00-0 65) 5 15 (3 59-7 24) 
Claudicants 1 41 (0 62-3 68)* 0 22 (0 18-0-36) 3 66 (1 72-5 08)* 
Crucal wchaemics 031 (002-1 10)t 0 13 (0 10-0 20) 2 75 (1:20-5 64)* 





Mann-Whitney U-test *P < 005, tP < 001 


Patients with critical ischaemia also had lower levels of IL-2 than clau- 
dicants (*). Subgroup analysis demonstrated that production of CD4- 
IL-2, CD8-IL-2, CD4-IFN-y, and CD8-IFN-y were all decreased ın 
vascular patients, while there were no significant changes m CD4- 
IL-4 or CD8-IL-4 production. 

Conclusion: This 1s the first study to suggest that patients with lower 
limb ischaemia may have impaired Th, cytokines (such as IL-2, 
IFN-y) production Deficiency in these cytokines may be one of the 
risk factors for postoperative complications in vascular patients, and 
immunomodulation may have preventive or therapeutic potential. 
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Homocysteine induces vascular smooth muscle proliferation 


D. Byrne, C. Condron, C. Kelly, A. Hill, D. Bouchier-Hayes 
and A. Leahy Department of Surgery, Beaumont Hospital, 
Dublin, Ireland 


Background: Hyperhomocysteinaemia has been identified as an mde- 
pendent nsk factor for the development of atherosclerosis, The 
mechanisms by which this thiol-containing amino acid causes athero- 
sclerosis 1s unknown Much of the experimental work has been done 
with pharmacological levels of homocysteme only. Vascular smooth 
muscle cell (VSMC) proiliferation 1s central to atherosclerotic plaque 
formation It 1s probable that VSMC secretion and altered apoptosis 
are also involved in plaque development. The aim of this study was 
to evaluate the effects of homocysteme on VSMC proliferation 
and apoptosis, using doses consistent with moderate to severe clinical 
hyperhomocysternaemia 

Method: Embryonic rat aortic smooth muscle cells was used ın all pro- 
hferation and apoptotic studies Proliferation was measured colon- 
metrically, at homocysteine doses of 5uM, 50uM, 100uM, 250uM, 
500 uM and 1000uM vs. control. Apoptosis was measured using flow 
cytometry for the same homocysteine concentrations 





Proliferation (%) Apoptosis (%) 
Homocysteine concentrations 
Control 100 1902% 
SuM 106 + $ 818” 314083t 
50uM H314221¢ 26402 
100uM 135435 2340 36t 
250 uM 122 + 4 668" 3140 53f 
500 uM 1291+ 587 2940 56t 
1000 uM 1578 + 6 77° 32+06t 


*P <005 vs control, tP = ns 


16 


Results: Results are expressed as mean + SEM. ANOVA was used to 
determine statistical significance 

Conclusion: These data demonstrate that VSMC proliferation was 
significantly upregulated in a dose-dependent fashion for all homo- 
cysteine concentrations (P < 0-05). There was no significant alteration 
in the apoptotic rate at any concentration used compared with control. 
The results suggest that increased vascular smooth muscle cell prolif- 
eration may be one explanation for homecysteine-induced athero- 
sclerotic disease 
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Respiratory muscle dysfunction secondary to aortic cross- 
clamping and reperfusion is attenuated by thermal 
preconditioning 


R. McLaughlin, C.J. Kelly, E Kay* and D. Bouchier- 
Hayes Royal College of Surgeons ın Ireland, Departments of 
Surgery and * Pathology, Beaumont Hospital, Dublin, Ireland 


Background: Respiratory failure after aortic cross-clamping and reper- 
fusion 1s in part due to a systemic inflammatory response, however the 
role of respiratory muscle dysfunction 1s unknown The 72kDa heat 
shock family of protem, which can be induced by thermal precondi- 
tioning, act as molecular chaperones proteciing cellular proteins from 
stresses such as ischaemia reperfusion IR) This chaperone effect is of 
particular significance in preserving the structural and functional myo- 
filameatal protein activities necessary for muscle contraction The 
aims of this study were to evaluate. (1) whether IR injury causes dia- 
phragm muscle dysfunction; and (is) whether thermal preconditioning 
would confer protection against diaphragmatic IR injury 

Method: Male Sprague-Dawley rats (250-350 g) were randomized into 
three groups (n = 8 per group): (a) control b) IR and c) IR + thermal 
preconditioning. The rat model of abdominal infrarenal aortic cross- 
clamping fo 1 h of ischaemia followed by reperfusion was used Ther- 
mal preconditioning by temperature elevation to 41°C 405°C, 
maintained for 15 min, was induced 18 h prior to IR mjury Animals 
were sacrificed at 24 h, 48 h and 7 days of reperfusion, with diaphragm: 
muscle contractile function being assessed using electrical field stimu- 
lation in a tissue bath 

Results: Results are expressed as peak tension achieved in grams 

ANOVA was used to determine statistical significance 





Group Mean twitch function (SEM) (8) Mean tetanus function (SEM) (g) 
Control 367 36 (21 7) 757 04 (45 4) 
24 h IR 204 92 (17 2)t 282 74 (19 2)t 
24 h IR+thermal 270 4 (25 1)* 552 04 (35 2)* 
48 hIR 148 94 (14 Sit 322 34 (28 5t 
48 h IR+thermal 30992 (23 6)* $29 8 (29 6)* 
7 days IR 186 51 (10 5)t 442 46 (34 8)t 


7 days IR+tbermal 274 5 (23 9)* 
*P<095 vs IR, tP <005 vs contro! 


517 3 (35 9)* 


Conclusion: These data demonstrate that lower torso ischaemia reper- 
fusion causes diaphragmatic muscle dysfunction with significant 
decreases m mean diaphragm twitch and tetanic contractile function 
(P <005). Thermal preconditioning significantly preserved muscle 
mean twitch and tetanic contractility at all timepoints (P < 0-05) 
These data demonstrate that thermal preconditioning protects respira- 
tory muscle electrophysiological function after systemic ischaemic re- 
perfuston injury. 
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Functional changes of the gracilis neosphincter during follow-up 
detected by vector volume manometry 


A.J.P. Eccersley, S.M. Scott and N.S Williams Academic 
Department of Surgery, Queen Mary and Westfield College, London 


Background: The aim of this study was to use a physiological tech- 
nique to assess changes in gracilis muscle function during follow-up 
after construction of an electrically strmulated gracilis neosphincter 
(ESGN) for faecal incontinence. 

Method: Ten patients who had an ESGN were studied after comple- 
tion of muscle training and again a median of 11 (range 5-18) months 
later. Eight-radial channel continuous pull through vector volume 
(VV) manometry was performed without stimulation and during 
stimulation at supramaximal voltage 

Results: During follow-up, unstimulated VV rose insignificantly from 
a median (interquartile range) of 5581 (4609-9754) cmH203 at time A 
to 6129 (4674-9152) cmH203 at time B, Wilcoxon P = 074 Stimu- 
lated VV fell significantly from 26530 (20220-62990) to 17290 
(12560-26490) cmH203, Wilcoxon P = 0 006. The median asymmetry 
of the neoanal canal at both rest (35 per cent) and squeeze (38 per cent) 
did not alter significantly during follow-up. When 5-mm slices of the 
VV profile were sub-analysed the majority of this reduced muscle 
function occurred within 1-5 cm of the anal verge. 

Conclusion: Even after the completion of muscle training there is an 
ongoing reduction in gracilis squeeze function This process, which 
may be related to atrophy, ıs most pronounced ın the part of the neo- 
sphincter constructed from the distal gracihs 
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A polymorphism in the CYP17 gene is associated with an 
increased risk of male breast cancer 


LE. Young, K-M Kurian, C. Annink and LH. Kunkler Sir 
Alastair Currie CRC Laboratories, Molecular Medicine Centre, 
Western General Hospital, Edinburgh 


Background: The CYP!7 gene codes for the cytochrome P450c17« en- 
zyme that is involved in the pathway whereby oestrogens are synthe- 
sized It has been demonstrated in a recent study that women 
hetero- or homozygous for a polymorphic T to C substitution in this 
gene have higher serum oestradiol levels than women without the 
polymorphism. Two recent studies have produced conflicting evidence 
as to whether or not the C allele of the CYP17 gene 1s associated with 
an increased risk of female breast cancer. The aim of this study was to 
investigate whether CYP17 polymorphism 1s associated with the develop- 
ment of male breast cancer. 

Method: Between 1974 and 1998, 76 men with breast cancer were treat- 
ed in the south-east Scotland region DNA samples were extracted 
from whole blood or from archival wax-embedded tissue samples in 
the 64 cases available Control DNA samples were from healthy males 
representative of the south-east Scotland population. The relevant 
fragment of DNA in each case was amplified by polymerase chain 
reaction, producing products of 150 bp im length The polymerase 
chain reaction products were incubated with a restriction enzyme, 
MspAl, Presence of the C allele results in the corresponding DNA 
fragment being split by the enzyme into two shorter fragments. The 
products were separated by electrophoresis on an agarose gel, starmng 
with ethidium bromide 





Results: 

Genotype Cases (n = 64) Controis (x = 81) 
TT 17 (26 6%) 35 (43 2%) 

TC or CC 47 (73 4%) 46 (56 8%) 


P = 0038, 7 test (I df) 


Conclasion: Male breast cancer patients are significantly more likely to 
carry a polymorphism of the CYP17 gene than healthy male controls. 
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The C allele of the CYP17 gene therefore appears to be associated with 
an increased nisk of male breast cancer This finding ts consistent with 
other evidence that there may be a hormonal contribution to male 
breast cancer 


Oncology 003 


p53 mutation and response to hepatic artery floxuridine in 
colorectal liver metastases 


Z.A.J. Khan, S.K. Jonas, R.Q. Wharton and T.G Allen- 
Mersh Department of Surgery, Imperial College School of 
Medicine, Chelsea and Westminster Hospital, London 


Background: p53 gene mutation 1s thought to confer chemotherapy 
resistance by limiting apoptosis after DNA damage Impairment of 
p53 function may be more lkely after specific (hot spot) than other 
p53 mutations To assess whether total or hot-spot p53 mutation 
was more important in conferring chemo-resistance, we correlated re- 
sponse of colorectal liver metastasis to hepatic artery floaundine with 
total and hot-spot p53 mutations 

Method: Biopsies were collected at the time of hepatic artery cannula- 
tron. After histological confirmation, RNA was extracted from 100 mgs of 
homogenized Iver metastasis tissue using RNAzol B After reverse tran- 
scription, nested polymerase chain reaction was performed using specifi- 
cally dengned primers the coding region of p53 between exons 
4 and 9 In the second step 2 uL of the first PCR product were removed 
and reamplified using fluorescently labelled primers specifically selected 
for each exon All exon-specific products were scanned by automated sin- 
ge strand conformation polymorphism and any products that resulted in 
mobility shifts were sequenced directly. Hot spots were defined as mutation 
at codons 175, 245, 248, 273 and 282 Response was assessed from pre- and 
post-treatment computed tomography scans. 

Results: There were significantly fewer (P = 0-036) patients with hot- 
spot p53 mutated tumours ın the stable (< 25 per cent tumour growth 
over 4 months, 3 of 13 patients) than in the progressive > 25 per cent 
tumour growth over 4 months, 3 of 3 patients) disease group. Signifi- 
cant hot-spot differences by partial response (> 50 per cent tumour 
shrinkage), and total mutations differences by stable or partial 
response were not observed Significantly more (P = 0-026) hot-spot 
mutations were observed ın progressive (median 1, interquartile range 
[IQR] 1-2) compared with stable (median 0, IQR 0-0) disease groups 
but not between other groups 

Concluston: p53 hot-spot but not total p53 mutations were associated 
with chemotherapy resistance in colorectal liver metastases Thus 
position of mutation on the p53 gene influences apoptosis after 
chemotherapy-induced DNA injury. 
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A novel spectrum of somatic APC mutation in desmoids 


S.K. Clark, I.M. Frayling and R.K.S. Phillips 
Registry, St Mark’s Hospital, Harrow, Essex 


The Polyposis 


Background: It has been suggested that desmoids occur when somatic 
mutation or loss of heterozygosity (LOH) results in inactivation of 
wild-type APC, a mechanism similar to that in colorectal carcino- 
genesis. It has also been suggested that a requirement for one APC 
mutation (either germline or somatic) located 3’ of codon 1444 to- 
gether with inactivation of both copies of the gene in desmoid forma- 
tion could explain the partial genotype~phenotype correlation 
observed in desmoid disease in familial adenomatous polyposis 
(FAP), evidence for these hypotheses is scanty 

Method: DNA from 17 desmords was screened for LOH at APC by 
analysis of flanking microsatellite markers and intragenic restriction 
fragment length polymorphisms, and for mutations in APC using 
heteroduplex analysis and the protein truncation test. Regions found 
to contain mutations were then directly sequenced 
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Results: LOH and APC was detected in two desmoids (both with 
germline mutation 3’ of codon 1444) and somatic mutation was iden- 
tified ın a further 11 All of the somatic mutations were deletions, of 
14-175 base-pairs in five cases, all but two lay between codons 1433 
and 1859, all resulted in premature stop codons, predicted to give rise 
to truncated protein products, Taken together with the 10 somatic 
mutations described previously in desmoids from patients with FAP, 
these mutations are more likely to be located 3’ of codon 1500 
(x? = 36-96 [1 d f], P < 0-001) are more likely to be deletions of more 
than nine nucleotides (x? = 35 73 [1 d.f], P < 0-001) than the somatic 
mutations found in colorectal tumours. 

Conclusion: Somatic inactivation of wild-type APC occurred in 13 of 
17 (76 per cent) of the desmoids studied, ın most cases by somatic 
mutation rather than allelic loss, providing strong evidence that 
APC acts as a tumour suppressor gene ın these tumours. The location 
of the mutations supports the hypothesis that the presence of a 3’ 
mutation is associated with desmoid formation, irrespective of 
whether it 1s the germline or a somatic mutation The somatic 
mutations identified ın desmoids differ from those found ın colorectal 
carcinomas in terms of their nature (almost all being deletions, some 
sizeable) and in their site (most lying 3’ of the so-called ‘mutations 
cluster region’), suggesting that different mutagenic mechanisms are 
at work 
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Combined WAF1 and TP53 overexpression predict improved 
survival in muscle-invasive bladder cancer 


K.N Qureshi, T.R.L Griffiths, M.C. Robinson, C. Marsh, 
J.T. Roberts, J Lunec, D E. Neal and J.K. Mellon 
Department of Surgery and Cancer Research Unit, Medical 
School, University of Newcastle, Newcastle-upon-Tyne 


Background: The prognostic value of WAF1 and TP53 expression was 
evaluated for patients with localized muscle-invasive bladder cancer 
treated by radical radiotherapy with curative intent 

Methods: Seventy-eight paraffin-embedded, formalin-fixed sections 
from surgically resected tumours taken prior to irradiation were 
unmunostained for WAF1 (NCL-WAFI, Novocastra) and TP53 
(PAb1801, Novocastra). The median follow-up for survivors and 
those last seen alive was 60 (range 25-74) months 

Results: Nuclear staining for WAF1 and TP53 was demonstrated in 3 
of 78 (49 per cent) and 53 of 78 (68 per cent) tumours, respectively 
with the percentage of WAF1-positive tumour cells ranging 0-43 per 
cent and for TP53 0-98 per cent There was no correlation between 
WAFI and TP53 immuno-positivity in this group (r= 0 067, 
P = 0-56, Spearman’s test) Patients were stratified into four distinct 
groups depending on staining for WAF1 and TP53 (thresholds of 
>] per cent and 210 per cent immunoreactivity, respectively). 
WAF+TP52+, WAFI + TP53 —, WAF1 -—-TP53— and WAFI —TP53 + 

In 74 patients ın which survival data were available, patients bearing 
WAF1+TP63+ tumours had the best prognosis with a 3-year survi- 
val of 82 per cent compared to 12 per cent for WAFI—TP53+ 
tumours (P = 0 0012, Log rank test), 29 per cent for WAF1 + TP53— 
tumours (P = 0-0150) and 45 per cent for WAF1—TP53— tumours 


(P = 0 0444). The WAFI+TP53+ group also demonstratred 1m- 
proved survival when compared to WAF1—TP53+, WAF1—TP53— 
and WAFi+TP53— tumours analysed en bloc (3-year survival = 
30 per cent, P = 0 0064). In a multivanate model WAFI+TPS3+ 
tumours (P = 0-0085, crude relative msk [RR] = 5 38; Cox regression 
analysis) and complete/partial response assessed at first check cysto- 
scopy after irradidtion (P = 0-0015, RR = 3-67) were the only 
independent predictors of improved survival when analysed with 
pre- and post-treatment vaniables. 

Conclusion: With muscle-invasive bladder tumours treated by radical 
radiotherapy, stratification for WAFI and TP53 identifies significantly 
distinct prognostic groups with WAFI+TP53+ tumours being asso- 
ciated with the best survival advantage and WAFI —TP53+ the worst. 
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rBPI,,; prevents endotoxin-induced metastatic tumour growth in 
a murine model 


G.D. Pidgeon, J.H. Harmey, E. Kay* and D.J Bouchier- 
Hayes Departments of Surgery and * Pathology, RCSI, 
Beaumont Hospital, Dublin, Ireland 


Background: We have previously shown that surgical trauma with ex- 
posure to air results ın increased metastatic tumour growth reflected in 
higher metastatic burden, increased tumour cell proliferation, de- 
creased tumour cell apoptosis and increased circulating vascular 
endothelial growth factor (VEGF) and endotoxin/lpopolysacchande 
(LPS) relative to anaesthetic controls. Furthermore, we have impli- 
cated LPS as a causative factor in sugery-induced tumour growth as 
LPS injection reproduces the increased tumour growth observed 
following open surgery 

Methods: rBPI21, a recombinant modified N-terminal fragment of bac- 
tericidal/permeability-increasing protein with anti-LPS properties, and 
a control protein, thaumatin, were donated by XOMA Corp, USA, 
BALB/c mice (n= 5 per group) received a tail vem injection of 
10°4T1 mammary adenocarcinoma cells Fourteen days later when 
microscopic lung metastases were present, mice received an intraperito- 
neal injection of either 10g LPS (Group 1) or saline (Group 2) 
Group 3 received LPS injection and treatment rBPI21 (0 4 mg at time 
0 and 2 h after LPS challenge followed by 0 12 mg at 4 h, 6 h and 24 h) 
Group 4 received LPS injection and thaumatin (0 4 mg at time 0 and 2h 
after LPS challenge followed by 0 12 mg at 4 h, 6 h and 24h). Four days 
later (5 days after LPS challenge) all mice were sacrificed Metastatic 
burden ın all groups was assessed by lung:body weight ratios Data 
was analysed by anova with Scheffe post-hoc correction 

Results: Endotoxin injection resulted in a significantly higher meta- 
static burden (P < 005) than saline-injected controls The control 
peptide, thaumatin did not alter endotoxin-induced metastatic growth 
(P = ns). However, rBPI,; completely blocked LPS-induced tumour 
growth (P < 0-05, rBPI+ LPS vs LPS alone) and metastatic burden in 
TBPI,\-treated animals was the same as controls 

Conclusion: rBPI2; prevents endotoxin-induced metastatic tumour 
growth As endotoxin is implicated as a causative factor in surgically 
induced tumour growth, rBPI2; may have therapeutic value in blocking 
endotoxin-induced tumour growth during the perioperative period 
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Man vs woman vs machine in the assessment of ankle: brachial 
pressure indices 


O. Jeelani, B. Braithwaite, C. Tomlin and S. MacSweeney 
Queen ’s Medical Centre, Nottingham 


Background: Measurement of ankle:brachtal pressure index (ABPI) 
with a,hand-held Doppler 1s a useful method to assess arterial insuffi- 
ciency and monitor the outcome of intervention The aim of this study 
was to identify and compare methods used for ABPI measurements. 
Method: Thirty-one hospitals that employed a vascular surgeon were 
selected at random from the membership list of the Vascular Surgical 
Society. One or more members of the vascular team were contacted by 
telephone and asked about ABPI assessment After the survey 14 
patients with peripheral vascular disease had ABPI assessments done 
by a house surgeon (HS) and a clinical nurse practitioner (CNP) Both 
observers were blind to the other’s results Ankle pressures were 
measured with a sphygmomanometer and 8 Mhz Doppler probe. 
Brachial pressures were measured with the probe, using the Korotkoff 
method and finally using a Dynamap pressure monitoring cuff 
Statistical analysis was done using the Wilcoxon signed rank test. 
Results; Seventeen of the 31 hospitals contacted, had a vascular 
laboratory. All but one used the Doppler to measure brachial pressure. 
Of the medical staff contacted, eight used a Doppler and 12 used the 
Korotkoff method. Three CNPs used a Doppler and one a Korotkoff. 
In one hospital, ABPI was not measured. In the study of 14 patients, 
the median ABPI obtained when a Dynamap was used for brachial 
pressure was 0-79 (range 0-4-1 3) compared with 0 73 (0 4-1 2) for 
Korotkoff (P=0-003) and 0-7 (0-4-0 9) with the Doppler (P<0-0001 
vs Dynamap and 0 04 vs Korotkoff) The median ABPI recorded by 
the CNP was 0-71 (0 35-0-9) compared with 0 76 (0-4-0 9) by the HS 
Conclusion: This study showed there was variation between hospitals 
and staff ın how ABPIs were measured To lessen vanation, it 18 
recommended that the method used to measure brachial pressures 
should be documented and, preferably, ought to be standardized with- 
in the unit 


Nurses Session 002 


One stop breast clinic: waiting times in primary care 


M. Daultrey, S. Uppom, G.H. Cunnick and 

G.C. Wishart* Department of General Surgery, Princess 
Royal Hospital, Haywards Heath and * Department of Surgery, 
Addenbrooke’s Hospital, Cambridge 


Background: Following publication of the BASO Guildelines in 1995 
much effort has gone into reducing outpatient waiting times for 
patients with breast disease In contrast there is little mformation 
regarding waiting times in primary care for the same group of patients. 
Method: Data were recorded prospectively on 272 patients attending 
19 consecutive, new patient breast clinics offering a cytology-based 
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one-stop diagnostic service. The following time intervals (days) were 
noted (1) date patent saw GP to date on GP referral letter, (11) date 
on referral letter to receipt of letter at hospital, and (iii) date from 
receipt of letter to breast clinic attendance The type of referral (fax 
or letter) was also recorded. 

Results: Tıme for seeing GP to date on referral letter = 27 (range 
0-47) days, tıme from date on GP letter to receipt of letter at hospital 
= 22 (range 0-14) days; time from receipt of letter to attendance at 
breast clinic = 4 (range ‘}-28) days. Fifty-eight of the 272 referrals 
were faxed to hospital (21 per cent), 42 of the 272 referrals were 
deemed urgent by the GF and 19 of these (45 per cent) were faxed 
to hospital 

Conctuston: The results of this study show that patients wait longer in 
primary care (average 4-9 days) than secondary care (average 4 days) 
for a new patient breast cl nic appointment, but there 1s a wide varra- 
tion in the length of time that patients wait for a GP letter to be writ- 
ten and for that letter to arrive at hospital We suggest that quality 
standards are also set for primary care to ensure that all new patients 
with breast disease are seea as early as possible. 


Nurses Session 003 


Maintenance of normothermia during surgery reduces the 
incidence of postoperative pressure ulcers: interim findings of a 
randomized clinical trial 


E.M. Scott, F.G. Bergin and D.J. Leaper Professorial Unit 
of Surgery, North Tees General Hospital, Stockton-on-Tees, 
Cleveland 


Background: All surgical pazents are at risk of hypothermia which ts a 
recognised side-effect of general and regional anaesthesia when normal 
thermoregulation is inhibited and of pressure damage during the per- 
operative phase because of immobility. We hypothesized that there ıs a 
dynamic relationship between core temperature, microcirculation, and 
the delivery of oxygen to pexipheral tissues, and that the prevention of 
hypothermia during surgery will promote each patient’s capacity to 
tolerate tissue ischaemia and prevent pressure ulcers. 

Method: The required study population 1s 320 patients (power calcula- 
tions based on 90 per cent power and 5 per cent significance) under- 
going major surgery in one district general hospital Patients were 
randomized to one or two treatment groups, the controls received 
standard treatment during surgery while the patients in the experimen- 
tal/treatment group received active warming measures. These comprised 
the use of a forced-air warming blanket (Baur~Hugger) and the warming 
of all intravenous fluids infused during surgery. Outcome measures are 
obtained through clinical skin evaluations of all patients (made by a re- 
searcher blind to treatment group) for 5 days following surgery 
Results: Analysis of the first 116 patients shows an incidence of 13-1 
per cent with pressure ulcecs ın the control group (n=61) and 54 
per cent in the treatment group (n= 55). This represents a relative rsk 
reduction of 58 7 per cent. 

Conclusion: These early results are encouraging in showing that active 
warming during major surgery can reduce pressure sores This trend 
will reach statistical significance with the planned study population. 
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An analysis of the 133 deaths from hernia in the Scottish audit of 
surgical mortality 1994-1997 


E.A. McGugan*, S.J Nixont and A.M Thompsont 
* Department of Sugery, University of Dundee and + Scottish 
Audit of Surgical Mortality, Western General Hospital, Edinburgh 


Background: The aim of this analysis was to identify aspects of hernia 
surgery from the first 4 years of the audit which might be improved 
upon in the future 

Method: The Scottish Audit of Surgical Mortality (SASM) collects 
data on all deaths in Scotland on surgical wards or within 30 days 
of surgery. All deaths are assessed by a surgical and an anaesthetic as- 
sessor and go on to second-line assessment if required 

Results: There were 133 deaths from 31,525 hermia operations over the 
4-year period The mean age of the patients was 79 years; 112 of 133 
underwent surgery and 26 of the deaths were following elective opera- 
tions. The mortality for inguinal hernia was 0 2 per cent (males) and 
08 per cent (females), 58 deaths, from femoral hernia 1-3 per cent 
(males) and 3-1 per cent (females, 43 deaths and from incisional herma 
1 per cent (males) and 1-3 per cent (females), 32 deaths. Most femoral 
hernia deaths followed out-of-hours operation, the majority of pa- 
tients were ASA grade 3 or 4, but less than half of the patients were 
operated on by consultant surgeons or consultant anaesthetists Sec- 
ond-line surgical and anaesthetic assessors identified adverse factors 
had caused death in two patients and contnbuted to death in a further 
29 patients Delay m referral occurred in 15 patients, the diagnosis was 
missed in four, resuscitation was inadequate in two, there was delay to 
surgery in two, the surgeon was too junior 1n two, there was failure to 
use HDU/ITU in seven and in two the operation should not have been 
performed 

Conclusion: Hermas carry a significant mortality ın elderly patients 
SASM has identified correctable adverse factors in the management 
of these patients which contributed to death; further rounds of audit 
will address these factors. 
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Randomized double-blind study to compare the short-term 
outcome of the Lichtenstein operation with the Perfix plug in 
inguinal hernioplasty 


A.N. Kingsnorth, D. Bennett, A Walker and C Porter 
Postgraduate Medical School, Derriford Hospital, Plymouth 


Background: The aim of the study was to compare two methods of 
open hernia repair in a double-blind (patient and observer) random- 
ized controlled tnal. This 1s the first such trial to be carried out ın her- 
nia surgery 

Method: Nine surgeons participated in this study in a single centre in 
which 141 patients were allocated randomly to receive either a 
Lichtenstem patch (LP) or a Perfix plug-and-patch (PPP), in the 
majority of cases under local anaesthesia on an ambulatory basis In- 
formation was recorded to include the surgeon’s operating time, post- 
operative pain measured by visual analogue score, return to activity 
and work, and quality of life as measured by short-form (SF) 36 pre- 
operatively and on postoperative days 3 and 14 In addition, days of 
postoperative medication was recorded. 

Results; Surgeon’s operating time was significantly shorter in the PPP 
group compared to the LP group, 32-0 min vs 37 6 min (P = 0-01). 
Durung days l-8, patients recerving the PPP experienced less pain as 
measured by visual analogue score. Physical functioning (SF36) in 
PPP on day 3 (—5 vs —23) was significantly better (P = 0-04). These 
early benefits in pain and physical functioning were small and did not 
result in fewer days of pain medication in the PPP group (4-0 vs 4 6), 
nor in earlier return to normal activity (2 8 vs 3 6 days), nor in earlier 
return to work (17-0 vs 20 8 days), nor total days of work missed (14 3 
vs 16.1 days) 


Conclusion: Patients receiving LP or PPP for ambulatory inguinal 
hernia repair under local anaesthesia have similar early postoperative 
disabihty and a similar period of time before return to work, social 
and economic productivity 
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Preperitoneal ‘plug and patch’ inguinal hernioplasty: an early 
appraisal f 


S. Goyal, F. Abbasakoor, P Braakenburg, A. Langston and 
B.M. Stephenson Department of Surgery, Royal Gwent 
Hospital, Newport ; 


Background: Prosthetic mesh inguinal hernioplasty 1s well established 
An assessment of an open anterior ‘plug and patch’ (PP) approach to 
the preperitoneal space was undertaken 

Method: A prospective study was undertaken of 146 consecutive pa- 
tients (eight women) undergoing PP hermoplasty between June 1997 
and November 1998. A standardized operative technique through a . 
5cm mason with diathermy dissection was used 

Result: One hundred and fifty-three hernias were repaired (seven bilat- 
eral direct hermas). Indirect hernias numbered 84, including three slid- 
ing and two incarcerated Eleven of the direct hernias were recurrent 
The in-patients were older than day cases (n= 89, of average age 64 
years vs n=57 of average age 50 years). Epidural anaesthesia was 
used in 65 per cent of in-patients and 50 per cent of day cases. Post- 
operatively there was one seroma, one haematoma and one minor 
wound infection with no cases of urinary retention In response to a 
standard questionnaire, mean time to return to pain-free walking 
was 7 days, clumbing stairs 9 days and running 18 days. Patient satis- 
faction was high; 95 per cent were very satisfied with surgery and 93 
per cent were very satisfied with cosmetic result. 

Conclusion: This technique has a shòrt learning curve, can be per- 
formed with minimal morbidity and allows early return to normal 
activity The PP hermoplasty is a minimally invastve and universally ap» 
plicable approach to inguinal hernia and deserves further evaluation. 


` 
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Groin pain in athletes (sports hernia): the transabdominal 
laparoscopic management 


D.S. Evans Royal Shrewsbury Hospital NHS Trust, 
Shrewsbury 


Background: The aim of this study was to assess the outcome in 192 
patients undergoing laparoscopic repair‘ following the diagnosis of 
sports herma from the history and a positive direct stress examination. 
Method: One hundred and ninety-two athletes had laparoscopic groir 
repairs After forming a pneumoperitoneum, a laparoscope was passec. 
and the groins assessed. Where bilateral pathology was found, both 
groims were repaired Using a standard 3-port technique, the groin 
peritoneum was incised and the sacs reduced. Having defined the anat- 
omy, polypropylene meshes 14 x 9 cm were placed and fixed before clos- 
ing the pentoneum with sutures. Patients went home the following day. 
Results: In 192 sportsmen, average age 24-4 (range 15-47) years, 287 
repairs were done There were 265 sports hernias (direct defects), 12 
indirect sacs, four pantaloon defects, and six lipomas of the cord In 
95 sportsmen, the pathology was bilateral with a preoperative diagno- 
sis in 44 (23 per cent) and no preoperative diagnosis ın 51 (27 per 
cent), figures were identical with those reported previously on hernio- 
graphy. Recovery was quick; average return to rehabilitation pre- 
grammes at 5 days. Some sportsmen returned to full activities in 14 
days while 90 per cent returned within 28 days. One patient developed 
pelvic sepsis 1 week after repair, possibly due to diverticulitis After a 
minilaparotomy and conservative treatment, he made an uneventful 
recovery Two patients had further grom surgery at their loca] hosp-- 
tal. Twenty-two patients returned with groin pain at a different site. 
Direct stress examunation was negative. One had symphysis pubis 10- 
stability and the remainder osteitis pubis or adductor problems which 
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responded mainly to treatment by steroid injection Due to the dig- 
tances involved, long-term follow-up was by telephone with the sports- 
man or his physiotherapist Details were available on 92 per cent; 
because of age 6 per cent had retired from sport and could not be 
traced In a follow-up extending from 3 months to over 4 years, 
around 85 per cent of patients had had no further groin problems 
Conclusion: Laparoscopic surgery allows examination of both groins 
and repair as necessary. Eighty per cent of sportsmen are back to full 
actrvities within 3 weeks and, unlike with open repair, there appears 
little ikelthood of further groin surgery being necessary. 


~ 
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The role of p53 assessment in the management of Barrett’s 
oesophagus 


A.K. Kubba, N.A Poole, and A. Watson* Department of 
Surgery, North Manchester General Hospital, University 

of Manchester and *Department of Medicine, University of 
Manchester, Hope Hospital, Salford, Manchester 


Background: The risk of developing gastro-cesophageal adenocarcino- 
ma 1s 1ncreased in patients with Barrett’s oesophagus but the manage- 
ment of this disease remains controversial. Understanding of the 
sequence of events preceding malignancy is essential before screening 
Protocols can be implemented. The aim of this study was to examine 
the role p53 (gene or protein) assessment may play m the prediction of 
progression of those with non-dysplastic to dysplastic and malignant 
Barrett’s oesophagus 

Method: Meta-analysis of prospective, retrospective, cohort and case- 
control studies was carried out Multiple regression analysis was per- 
formed using p53 (gene or protein) status as vanable in control, meta- 
plastic Barrett’s, dysplastic Barrett’s (low and high grade) and cancer 
biopsy specimens 

Result: Twenty-two studies have been included in our analysis. A total 
of 935 patients had p53 oesophageal assessments There were 210 con- 
trols (2 per cent p53*), 445 had Barrett’s metaplasia (11-6 per cent 
p53*), 211 had low-grade disease (23-6 per cent p53*), 133 had 
high-grade disease (64 6 per cent p53”) and 364 had adenocarcinoma 
(63 4 per cent p53*). p53 abnormahty occured more frequently in dysplastic 
than non-dysplastic epithelium Regression analysis demonstrated that 
p53 cannot be used as a reliable predictor of cancer development. This 
was applicable to all stages of the Barrett’s pathological sequence 
(P=0 44-0 84) 

Conclusion: p53 protein overexpression does not seem to predict future 
progression to cancer Large randomized controlled long-term follow- 
up studies are much needed 
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‘Metabolic profile of malignant liver tumours in humans 
determined by in vivo 31-phosphorus magnetic resonance 
spectroscopy 


D.V. Mann, W.W.M Lam, N M. Hjelm, C. Metreweli and 
W.Y. Lau Department of Surgery, Prince of Wales Hospital, 
Chinese University of Hong Kong, Shatin, New Territories, 
Hong Kong 


` Background: It is generally assumed that the metabolic processes of 
malignant tissues are different fron those of healthy organs. One of 
the difficulties in testing this hypothesis ıs the requirement for biopsy 
specimens. The novel technique of 31-phosphorus (31-P) magnetic re- 
sonance spectroscopy allows repeated and non-invasive assay of tissue 
metabolism m vivo, because the naturally abundant 31-P isotope 1s 
central to biological energy transformation. 

Method: We have studied the metabolic profile of biopsy-proven hepa- 
tic malignancy ın 13 patients (nme hepatoma, three colorectal second- 
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aries and one cholangiocarcinoma). Using a modified 1.5T magnetic 
resonance scanner we were able to image and then localize accurately 
normal liver and tumour tissue for the acquisition of spectroscopic 
data. 

Resalts: A sample of the data ıs shown Statistical analysis was by Wil- 
coxon matched-pairs test and the results are expressed as median+ 
interquartile range. 





Tissue (n= 13 cases) PME/PDE rato Pi/ATP ratio Intracellular pH 
(cell synthesis) (metabolic state) 

Tumour 074+0 27 088025 7314007 

Normal 05240 19 08140 39 7294+008 

P value <0.01 09 09 


PME=phosphomonoester, PDE = phosphodiester; ATP = adenosine tnpho- 
sphate, Pi=inorganic phosphate 


Two groups of cell membrane phospholipids were detectable. the PME 
species, which are synthetic precursors, and the PDE phospholipid cat- 
abolites. In each case, the PME/PDE ratio was greater in tumour than 
healthy liver, indicating amplification of cell membrane synthesis in 
the malignant tissue. The relationship between ATP and its hydrolytic 
product Pi, which reflects the metabolic state of tissues, was similar for 
tumour and normal parenchyma Intracellular pH (measured from the 
resonance of Pi) was also comparable n neoplastic and normal tissue 
Conclusion: The findings confirmed a spectroscopic profile associated 
with malignancy. Furthermore, contrary to classical thinking, we have 
shown that bioenergetic and acid-base status may be well preserved in 
growing tumours. It 1s anticipated that measurements of this kind will 
prove valuable for the assessment of m vivo response to anti-tumour 
therapies. 
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Hepatic resection with cryotherapy confers the same survival as 
resection alone 


IG. Finlay, J.K Seifert, G.J. Stewart and 
D.L. Morris Department of Surgery, University of New South 
Wales, St George Hospital, Sydney, Australia 


Background: Hepatic resection is the only well established potentially 
curative treatment for hepatic colorectal metastases. However only a 
small proportion of patients are suitable for resection, as in the major- 
ity resection cannot excise all disease present. Cryotherapy is an estab- 
lished technique used to destroy malignant tissue Combining hepatic 
resection with cryotherapy of residual disease allows the proportion of 
patients who may be offered tumour ablative treatment to be m- 
creased. However the efficacy of this treatment has not been examined 
before This study aimed to examine the efficacy of this approach by 
comparing the survival of patients suitable for and treated by hepatic 
resection alone (the ‘gold standard’) with those with more extensive 
liver-only disease treated by resection with cryotherapy of unresectable 
hepatic disease. In addition potential prognostic vanables were examined. 
Method: All patients with colorectal hepatic metastasis undergoing 
hepatic resection with or without cryotherapy at our unit between 
Apnil 1990 and July 1997 were identified and reviewed Survival was 
estimated for each group using the Kaplan-Meier method and com- 
pared using the Log rank test Univanate and multivanate analysis 
of potential prognostic variables was also performed using the Log 
rank test and Cox regression 

Results; One hundred and seven patients were treated, 32 underwent 
resection alone and 75 underwent resection combined with cryother- 
apy. There was no significant difference between the survival of 
patients treated with resection alone and those treated by resection 
and cryotherapy (one degree of freedom, P=044) Low carcino- 
embryonic antigen levels and low volume disease were found upon 
univariate and multrvanate analysis to correlate with enhanced survi- 
val (one degree of freedom, P=0 004 and 0 002, respectively). 
Conclusion: Survival figures for patients suitable only for resection 
combined with cryotherapy are comparable with those patients in 
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whom resection alone can achieve complete disease clearance. This ap- 
proach allows potentially curative treatment to be offered to patients 
with more extensive liver-only disease Prognostic indicators for resec- 
tion with cryotherapy are comparable with those for resection alone 
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Familial adenomatous polyposis (FAP)-associated desmoids are 
clonal proliferations 


S.B. Middleton, I.M Frayling, S.K Clark and 
RK S Phillips Polyposis Registry, ICRF Colorectal Cancer 
Unit, St Mark's Hospital, Northwick Park, Harrow 


Background: The nature of familial adenomatous polyposts-associated 
desmoids ıs controversial Their locally aggressive behaviour and recur- 
rence following inadequate excision suggests a neoplastic ongin whereas 
they do not metastasize and may regress spontaneously Histologically 
they resemble hypertrophic scar tissue. Neoplasms are monoclonal prolif- 
erations, whereas reactive processes are polyclonal Assessment of patterns 
of X-chromosome inactivation of female desmoid tissue using polymerase 
chain reaction (PCR) amplification of a hypervanable CAG short-tandem 
repeat (STR) sequence adjacent to a restriction enzyme site on X-chromo- 
somes allows assessment of clonality. A monoclonal cell population 1s sug- 
gested by a non-random pattern of X-chromosome inactivation. 
Method: Genomic DNA was extracted from 25 histologically con- 
firmed desmaids (from 11 female patients). Following digestion with 
a methylation-sensitive restriction enzyme, PCR amplification was 
performed using fluorescent labelled primers targeted towards the 
human androgen-receptor gene (HUMARA) Products were analysed 
using Genescan® software A clonality ratio (CR) was calculated by 
comparing peak height and area of digested and non-digested samples 
Unequal lyonization was corrected for by analysis of normal blood 
controls. A final CR of 0-5 or less was considered to indicate signifi- 
cant monoclonal contamination of a polyclonal background 

Results; Twenty-three samples and five controls from nne patients 
were informative. Twenty-one samples from seven patients produced 
a CR of <0-5. Samples from two patients produced CRs of 071 
and 0 73. All blood controls had a CR of > 07. 

Conclusion: This study appears to confirm that FAP-associated des- 
moids are clonal. A better understanding of the nature of desmoids 
will enable the development of improved treatment protocols 
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Neutrophil activation predicts hyperamylasaemia and acute 
pancreatitis after ERCP 


D.V. Mann, P. Kalu, S. Foulds, R. Edwards and 
G. Glazer Department of Surgery, St Mary’s Hospital, 
Paddington, London 


Background: Hyperamylasaemia occurs in up to 60 per cent of patients 
following endoscopic retrograde cholangiopancreatography (ERCP), 
and ın a smal! proportion of cases (1-5 per cent) acute pancreatitis 
may develop The risk of this complication 1s related to the degree 
of hyperamylasaemia and extent of pancreatic ductal opacification. 
Recently, neutrophil leukocytes have been implicated in the pathophy- 
siology of acute pancreatitis We have measured activation of circulat- 
ing neutrophils by assay of adhesion receptor CD11b before and after 
ERCP, and have compared these findings to senal measurement of 
serum amylase and clinical development of acute pancreatitis. 

Method: Forty-three patients undergoing elective ERCP were studied 
and six patients undergoing oesophagogastroduodenoscopy (OGD) 
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served as controls The ERCP findings and degree of opacification 
of the bilary and pancreatic ductal systems were recorded Blood 
was taken before endoscopy (baseline) for amylase estimation and 
assay of CD1 1b expression by flow cytometry (reported as mean chan- 
nel fluorescence [MCF]. The samples were repeated at 2 h after proce- 
dure and again after 24 h, when the patients were clinically reviewed. 
Data are presented as mean +s.e.m j 
Results: Hyperamylasaemia followed ERCP in 41 of 43 patients, and 
was greater in those undergoing pancreatography (835+ 162 IU/L vs 
350+72 IU/L; P<0-05 by anova) The 2 h and 24 h post-ERCP 
amylase activities were directly related (r=0 75, P<0-01), and there 
was a positive correlation between CD11b expression and serum amy- 
lase at both time points (r=0 6, P<0 05) Three patients (7 per cent) 
developed clinical acute pancreatitis, with amylase levels persistently 
greater than 1000 IU/L post-ERCP. In each of these cases, baseline 
CD1ib expression was at the upper end of the observed range (all 
three had CD11b MCF > 160, whereas CD11b MCF for whole group 
was 112+ 12, range 27-280) Multiple linear regression for the predic- 
tion of serum amylase after ERCP identified CD11b expression as the 
only significant independent explanatory vanable (multiple r=0 74, 
P<0-01) There were no changes in amylase or CD11b ın the control 
group 

Conclusion: The findings from this study suggest a relationship 
between circulating neutrophil activation and hyperamylasaemua after 
ERCP, and lend support to a role for the leukocyte in the pathogenesis 
of acute pancreatitis 
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Connective tissue changes in Crohn’s disease: relationship to 
disease phenotype and ulcer-associated cell lineage 


NR. Borley, B.F. Warren, N.J. Mortensen and 
D P. Jewell Nuffield Department of Surgery, Department of 
Cellular Pathology, Colorectal Surgery and Gastroenterology, ` 
John Radcliffe Hospital, Oxford 
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Background: We investigated the relationship of the distnbution of 
submucosal collagen, smooth muscle cell (SMC) and myofibroblasts 
to both the phenotype of disease and the histological features of dis- 
ease present, including ulcer-associated cell hneage (UACL). 
Method: We studied 275 sections from senal blocks taken from 20 
consecutive ileal resections for proven Crohn’s disease together with 
10 control specimens. The distribution of the elements was studied 
using immunolustochemistry and computer-aided image analysis. 
Results: Submucosal type IH collagen distribution failed to show any 
overall difference to control values (14 5 per cent vs 14-2 per cent) but 
there was a significant difference between the disease ‘phenotypes’ 
(19-8 per cent stenosed vs 12 7 per cent perforated, 11 7 per cent ulcer- 
ated, P<0-005) There was a highly significant increase in submucosal 
SMC area (19 3 per cent Crohn’s vs 7-2 per cent controls, P<0-0001), 
the highest being seen ın perforated specimens (22-9 per cent vs 179 
per cent stenosed, 15-8 per cent ulcerated, P=0-049) These cells failed 
to stam with antibodies to procollagen I or fibroblast antigen The 
only histological feature studied found to correlate with SMC area 
was the presence of UACL (1,=0 463 P<0 001). 

Conclusion: These data suggest that it is increased collagen deposition 
rather than SMC proliferation which 1s associated with a stenosing 
pattern of disease There 1s some evidence suggesting that these cells 
may not be myofibroblasts but derived from proliferating ‘true’ SMCs, 
possibly from the musculans mucosae SMC proliferation appears 
to be associated with a perforating phenotype and the association 
with the presence of UACL suggests that this cell lineage may be 
responsible for the induction of SMC mitogenesis, possibly via cyto- 
kine release 
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Protease activity as a predictor of plaque instability 


IM. Loftus, S. Goodall, L. Jones, A.R. Naylor, P.R.F. Bell 
and MM Thompson Leicester University Department of 
Surgery, Leicester Royal Infirmary, Leicester 


Background: We have previously shown a four-fold increase in the 
level of MMP-9 in highly symptomatic carotid plaques and hypothesize 
that this enzyme may cause acute plaque disruption and the onset of 
clinical ischaemic events The aim of this study was to measure the 
level and expression of MMP-9 in asymptomatic plaques with histo- 
logical features of instability, plaques which may be vulnerable to 
acute disruption : 

Method: Carotid plaques were obtained from 31 consecutive asympto- 
matic patients at endarterectomy and divided longitudinally. Half 
were fixed and sectioned prior to blind grading by an experienced 
histopathologist as to the presence of plaque rupture, intraplaque 
haemorrhage and cap foam cells. Each plaque was labelled as predo- 
minanttly fibrous/caleific or necrotic The second half was processed 
for quantification of the MMP-9 level by ELISA Expression was mea- 
sured by RT-PCR and m situ hybridization. 

Results: The level of MMP-9 was significantly higher in those plaques 
classified as predominantly necrotic than in fibrous/calcific plaques 
(P = 0006 Mann-Whitney U-test) 





Plaque type 


Fibrous (n = 20) 
Necrotic (7 = 11) 


MMP-9 concentrauon, ng/mL median (IQR) 


23 65 (16 54-32 401 
72 74 (39 95-96 10) 





Furthermore, the level of MMP-9 was significantly higher in those 
plaques with evidence of cap rupture, cap foam cells and intraplaque 
haemorrhage (P values 0-016, 0-04 and 0 009, respectively). RT-PCR 
and im situ hybridization confirmed increased expression of MMP-9 
in potentially unstable plaques. 

Concluston: The level and expression of MMP-9 1s significantly higher 
im asymptomatic carotid plaques with histological evidence of instability 
This enzyme represents a target for pharmacotherapy directed at prevent- 
wg plaque disruption and the onset of ischaemic complications. 
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Failure to mount an endothelin response is associated with 
increased mortality following repair of ruptured abdominal 
aortic aneurysm 


D.J. Adams, S.M. Evans, D.J Webb*, 

A.W. Bradbury Vascular Surgery Unit, University Department 
of Clinical and Surgical Sciences, Royal Infirmary, and 
Department of Medicine, Western General Hospital, Edinburgh 


Background: Big endothelin (ET)-1 ıs the precursor of ET-1, the most 
potent known vasoconstrictor. Previous animal and human studies 
suggest that haemorrhagic shock, ischaemia and reperfusion stumulate 
ET-I release which, in turn, 1s associated with multiple organ failure 
(MOF) This, however, has not previously been studied in ruptured 
abdominal aortic aneurysm (RAAA) repair. This study aimed to 
determine whether shock, ischaemia and reperfusion associated with 
RAAA repair leads to raised big ET-1 and ET-1 levels which pre- 
dispose to MOF. 

Method: Fourteen patients undergoing repair of RAAA were studied 
Plasma levels of big ET-1 and ET-1 were measured preoperatively 
(sample A), immediately before (sample B), 5 min (sample C) and 
6 h after aortic clamp release (sample D) 

Results: Five patients who died postoperatively from MOF had signif- 
icantly lower (Mann-Whitney U-test) perioperative levels of big ET-1 
and ET-1 than nine survivors 
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Medzaa (range), pg/mi 








Sample Survivors (7 = 9) Non-survivors (n = 5) P 
Big ET-1 A 52 8 (36 9-92 1) 33 9 (28 1-80 1) 0039 
B 102 5 (57 3-183 1) 49 9 (39 2-89 7) 0028 
C 101 8 (51 2-146 5) 40 4 (21 8-67 8) 0006 
D 114 6 (48 4-236 2) 62 1 (290-65 1) 0014 
ET-1 A 59 (2 8&7 2) 37 (28-49) 016 
B 51 (29-17 0) 42 (28-6 3) 021 
Cc 50 6-157) 36 (1 $-50) 0 028 
D 52 (€ 3-126) 6 3 {4 9-10 9) 039 





Conclusion: Contrary to our hypothesis, these data suggest that failure 
to mount an endothelin-dependent vasoconstrictor response 1s asso- 
ciated with increased mortality from MOF following repair of RAAA 
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Peripheral vascular disease and femoropopliteal distensibility: 
implications for the design of compliant vascular grafts 


N.R.M Tai, A. Giudiceandrea, H.J. Salacinski, A Seifalian, 
D M. Baker and G. Hamilton Vascular Haemodynamic 
Laboratory, Department of Surgery, Royal Free Hospital, London 


Background: Biomechanical mismatch between vascular graft and native 
artery contributes to the failure of prosthetic lower-limb bypasses We 
studied the complance of the femoropopliteal artery in subjects with 
or without peripheral vascular disease (PVD) to aid the development 
of a compliant polyurethane graft that matches artenal distensibility 
Method: Eleven patents who had undergone lower-limb transluminal 
angioplasty and 11 healthy controls matched for age, sex and mean 
blood pressure (BP) underwent non-invasive measurement of BP 
and dynamic diameter change ın the femoropopliteal artery using 
M Mode ultrasound linked to a wall-tracking system Compliance 
and stiffness values were celculated for the common femoral (CFA), 
proximal superficial femcral (PSFA), distal superficial femoral 
(DSFA) and popliteal arteries (PA) Compansons were by Mann~ 
Whitney U-test and analysis of variance with Bonferroni after test. 
Results: 


Mean artera! compliance (mmHg ' x107% by nte + SD 














CFA PSFA DSFA PA 
Patient group 6 14 (3 15) 51(20) 2 18 (0 94) 3 85 (3 74) 
Contro! group 4b CE 61 (303) 38 (1 98) 47 (20) 
P value <005 ns <005 ns 

Mean arterial stffness (B) by site + SD 

CFA PSFA DSFA PA 
Patient group 241 (131) 279 (11 4) 61 4 (33 4) 478 (25 4) 
Control group 107 (51) 20 3 (6 97) 37 1 (16 3) 28 6 (14 4) 
P value <005 ns <0 05 ns 


Comparison by site revealed significant site-dependent variance of 
both compliance (P<0:05 and P<0-000i for PVD and controls) 
and stiffness (P <0 001 and P <0 0001). 

Conclusion: Lower-limb PVD has an age-sex independent association 
with Joss of vascular compliance and elevated stiffness at the CFA and 
DSFA. The elastic properties of the femoropopliteal artery demon- 
strates site dependence. For minimal visco-elastic mismatch the degree 
of compliance engineered into femoro-popliteal bypass grafts must 
reflect that observed in vvo, 1e 2-6 mmHg’ x 107+. 
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Endovascular abdominal aortic aneurysm repair attenuates the 
renal dysfunction associated with conventional surgery 


J R. Boyle, S. Goodall, J.P. Thompson, P.R.F. Bell and 
M.M. Thompson Department of Surgery, University of 
Leicester, Leicester 
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Background: Acute renal faure is a rare, but well-recognized compli- 
cation of elective aneurysm surgery Endovascular abdominal aortic 
aneurysm repair has been proposed as a minimally invasive alternative 
to conventional surgery. This study aimed to quantify the albumin/ 
creatinine ratio (ACR) and urinary N-acetyl-B-D-glucosaminidase 
(NAGs) to estimate renal glomerular and tubular function, respec- 
tively, in comparative cohorts undergoing conventional and endo- 
vascular aortic surgery 

Method: Forty-three consecutive patients were allocated to endovascu- 
lar or conventional surgery according to aneurysm morphology All 
patients received a standard general anaesthetic and 11 had senal urine 
samples collected during the perioperative period Samples were 
ymmediately snap frozen in liquid nitogen for later analysis. Samples 
were analysed for ACR and urinary NAGs 

Results: Twenty-three patients underwent endovascular AAA repair, 
median age 72 (range 60-81) years and aneurysm size 5-5 (4-8-7-3) cm 
and 20 had conventional surgery, median age 67 (58-81) years and size 
5-7 (5-0-9 4) cm Both metabolites varied throughout the perioperative 
period Areas under the curve were calculated and demonstrated sig- 
nificantly lower ACR (P <005) and NAG (P < 0-02) levels after 
endovascular surgery. Results are illustrated as baseline and peak 
median values with interquartile ranges in parentheses. 








5 Conventional ‘ Endovascular 
ACR mg/mMol baseline 20 (1 38-3 6) 30 (1 85-11 05) 
ACR mg/mMol peak 26 0 (6 8-47 8) > 10 85 (5 85-21 95) 
NAG pMmol/mM/h baseine 27 5 (17-37 5) 197 (12 6-38 1) 
NAG pMmol/mM/h peak 245 3 (117-308 4) 


117 1 (56 4-187 3) 


Conclusion: These data‘ suggest that endovascular surgery attenuates 
the renal glomerular and tubular dysfunction associated with conven- 
tional aneurysm repair and this may translate to a lower incidence 
of renal failure after endovascular surgery However mses in both 
metabolites in the endovascular group has implications for the use 
of suprarenal stents. 
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Ischaemia/reperfusion-induced intestinal hyperpermeability: 
role of ischaemic preconditioning 


K. McCallion*, S. Wattanasirichaigoonf, M.J. Mencomf, 
M.P. Finkt and K.R Gardiner* *Queen’s University of 
Belfast, Department of Surgery, RVH, Belfast and | Harvard 
Medical School, Department of Surgery, BIDMC, Boston, 
Massachusetts, USA 


Background: Ischaemic preconditioning (IPC) attenuates ischaemia- 
reperfusion (I-R) mwyury in cardiac muscle, skeletal muscle and ın the 
liver Limited data are available regarding the role of IPC in modulat- 
ing intestinal barner function. We hypothesized that IPC would 
ameliorate ıntestinal mucosal hyperpermeability ın a rat model of seg- 
mental mesenteric vessel occlusion and reperfusion 

Method: Rat small intestines were subjected to 60 mn ischaemia (160) fol- 
lowed by 60 min reperfusion (R60). In the control group, intestines re- 
cerved no pretreatment. In the IPC group, intestmes were subjected to 
three cycles of 2 mm ischaemia and 5 mun reperfusion followed by 160/ 
R60 The permeability of isolated intestinal segments were then 
assessed at baseline (BL), after 160 and after 160/R60 (n= 6 segments 
per group). Permeability was assessed ex vivo using an everted gut sac tech- 
nique by measuring the mucosal-to-serosal clearance of fluorescently-la- 
belled dextran (FD4, MW = 4 kDa). The research protocol was executed 
in accordance with local guidelines and appropnate approval obtained 
Results: IPC significantly ameliorated intestinal hyperpermeability m- 
duced by both ischaemia alone and I60/R60 The effect was’ more 
marked for the 160/R60 injury. 


Mucosalto serosal clearance (nl/min/em?) 





Control IPC 
BL 4424053 421079 
160 70 38 + 8 26 42 79 + 7 S6* 
160/R60 69 530+ 1079 2017437 


*P <0 05, treatment group vs tme-matched control group, tP < 005, IPC group 160/R60 vs 160 


Conclusion: IPC partially protects mucosal barner dysfunction in rats 
subjected to mesenteric ischaemia-reperfusion. 
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Delayed venous repair increases local and remote injury in 
combined lower limb arterial and venous injury 


D.W. Harkin, M.M.I Yassin, C.V Soong, LS. Young, 
M.I. Halliday and A.A.B. Barros D’Sa Department of 
Surgery, The Queen's University of Belfast and Vascular 
Surgery Unit, Royal Victoria Hospital, Belfast 


Background: Combined limb artenal and venous injury may occur due 
to blunt or penetrating trauma In our clinical experience with lower limb 
gunshot mjunes, we have used venous intraluminal shunts successfully to 
rebeve venous hypertension while artenal repair 1s performed We ex- 
plored the effect of simultaneous or delayed restoration of venous out- 
flow on local mb and distant lung mnjury in combined vessel myury. 
Method: Male New Zealand white rabbits {n = 30) were randomized 
into five groups: control (1), unilateral hind umb artenal and venous 
occlusion for 1 h followed by no reperfusion (2), arterial and venous 
reperfusion for 1 h (3), arterial reperfusion alone for 1 h (4), and arter- 
1al reperfusion alone for 1 h followed by arterial and venous reper- 
fusion (5) We measured plasma hydroperoxide concentration both 
systemically and in the femoral vein effluent as a measure of lipid 
peroxidation. Hind limb skeletal muscle and lung tissue wet/dry 
weight ratios were determined as an estimate of tissue oedema. Home 
office approval and licences have been obtamed for all work described. 
Results: 











Hydroperoxsde (pmol/L) 
Systemic vein Systemic vem Femoral ven 
Group {pre-ocelusion)} {endpotnt) {endpoint} 
I 0 92 (0 19) 126 (0 253 0 98 (0 10) 
2 1 06 (0 18) 106 (025: 177 (0 53) 
3 114 (041) 1 32 (0 521 115 (0 36) 
4 136 (037) 087 (0141 173 (0 33) 
5 122 (0 14) 145 (0 38) 202 (0 54)* 
Wet/dry rano 
Group Skeletal muscle Lung 
1 534 (© 54) 7 23 (0 38) 
2 5 60 (0 43) 731 (087) 
3 494 (0 28) 501 (0 76) 
4 591 (0 52) 693 (0 54) 
5 6 89 (0 14)* 9 20 (1 14)t 


Mean 1SEM); *P < 005 vs control, tP <0 1 vs controk * and t P < 001! vs group 3 


Conclusion: With combined arterial and venous injury, delayed venous 
reperfusion leads to significantly more local umb lipid peroxidation. 
and oedema. Results further suggest remote lung injury and non- 
cardiogenic pulmonary oedema, may also be more common in this 
group. We suggest that with combined vessel injury venous repair 
should be carried out promptly and that the use of intraluminal 
venous shunts may be an important adjunct 
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Relationships between abdominal aortic aneurysm compliance, 
diameter and blood pressure 


K.A. Wilson, A.J Lee*, P.R. Hoskinst, C.V. Ruckley, 
F.G.R. Fowkes* and A.W. Bradbury Vascular Surgery Unit, 
Department of Clmical and Surgical Science, {Department of 
Medical Physics, Royal Infirmary and *Wolfson Unit for the 
Prevention of Peripheral Vascular Diseases, University of 
Edinburgh, Edinburgh 


Background: Previous work has suggested that abdominal aorto 
aneurysm (AAA) compliance, as determined by strain elastic modulus 
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(Ep) and stiffness (B), is related to the risk of rupture However, it 1s 
not known whether the value of compliance measurement ın this 
regard 1s independent of accepted risk factors of ruptcre, namely, 
maximum diameter (Dmax) and blood pressure (BP) This study aimed 
to determine the relationship between AAA compliance, Dmax and BP. 
Method: Multi-centre, prospective study of 220 patients with AAA 
who underwent ultrasonic echo-tracking (Diamove) measurement of 
Dmax, Ep and B and non-invasive measurement of brachial artery 
BP. Ethical approval and written informed consent was obtained. 
Results: Variables that were skewed have been loganthmically (In) 
transformed for statistical analysis Despite Dmax (geometric mean 
(GM) 47-3, 95% CI 45 9-48 7), diastolic BP (mean 81, 95% CI 79- 
82) and systolic BP (mean 144, 95% CI 141-147) having narrow con- 
fidence intervals, there was a 20-fold variation in Ep (GM 2 98, range 
0-55-10-68, N/m?) and an 18-fold variation in B (GM 20 06, range 
4 00-71-6, arbitary unit) within this group of patents. Dmax was not 
significantly correlated with Ep or B but was correlated with age 
(r= 0-28, P < 0-001). However, after adjusting for age and Dmax 10 a 
linear regression model, diastolic BP was shown to account for less 
than | per cent of the variability in Ep and less than 3 per cent of 
the variability m B Systolic pressure accounted for 22 per cent and 
7 per cent of the variability in Ep and ß, respectively. 

Conclusion: For any given Dmax Ep and B vary widely, confirming 
that AAA compliance is not simply a reflection of size Systolic pres- 
sure accounts for a small degree of the variability in Ep and $. 
Although both Ep and ßĝ are affected by systolic BP, B 1s less depen- 
dent on blood pressure. These data provide further eviderce that Ep 
and B relate to sıze- and pressure-dependent vanability nm AAA 
mechanical wall properties that may relate to msk of rupture 
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Plaque echodensity and not per cent stenosis predicts the 
presence of ipsilateral silent brain infarcts in patients with 
asymptomatic carotid stenosis 


M.M. Sabetai, T.J. Tegos, S. Dhanjil, T.S. Elatrozy, G. Pare, 
J Stevens and A.N. Nicolaides Irvine Laboratory, 
Department of Vascular Surgery, Imperial College School of 
Medicine at St Mary's Hospital, London 


Background: Echolucent carotid plaques are associated with higher 
prevalence of symptoms and infarcts on computed tomography 
(CT) brain scan in the ipsilateral middle cerebral artery (MCA) 
territory The presence of silent brain infarcts increases the probability 
of future neurological events. We tested the hypothesis that plaque 
echodensity and degree of stenosis predicts the presence of ipsilateral 
silent mfarcts on CT brain scans in patients with asymptomatic 
carotid stenosis 

Method: Two hundred and eighteen patients with 273 asymptomatic 
carotid plaques causing 50-99 per cent diameter reduction were 
studied with high resolution ultrasound The degree of stenosis and 
the plaque echodensity were determined. B-mode umages were digi- 
tized and normalized using two reference points’ blood and adventitia 
The grey scale median (GSM) of the blood was set to 0 end of the 
adventitia to 190 (grey scale range. black = 0, white = 255) GSM 
1s defined as the median of the distribution of grey tones within a 
selected area of the B-mode image The GSM of the normalized image 
was used to measure the echodensity of the plaque. A CT brain scan 
was performed on every patient and the presence of silent brain infarc- 
tions in the ipsilateral MCA terntory was noted. All CT scans were re- 
viewed by an independent neuroradiologist. Non-embologenic types 
_ of infarcts were excluded 

Results: The mean GSM of plaques associated with brain infarcts was 
19-2 and of those not associated with brain infarcts was 32 7. On logis- 
tic regression analysis, echolucent carotid plaques (low grey scale med- 
tan) rather than per cent stenosis predicted the presence of ipsilateral 
silent CT brain infarcts (P = 0-01 and P = 0 1). 

Conclusion: These results indicate that plaque echolucency as mea- 
sured by computer-assisted plaque characterization predicted the pre- 
sence of silent CT brain infarcts in the ipsilateral MCA territory. Silent 
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CT brain mfarcts can be used as an index of potential carotid plaque 
instability in patients with asymptomatic carotid disease 
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Can initial abdominal aortic aneurysm dimensions predict how 
morphology will change following endovascular repair? 


A.S. Brown, R. Jones, S. Dugdill, J.D G Rose and 
M.G. Wyatt Northern Vascular Centre, Freeman Road 
Hospital, Newcastle upon Tyne 


Background: Despite there being ever increasing numbers of patients 
with abdominal aortic aneurysms (AAA) undergoing successful endo- 
vascular repair, great concern remains as to how the AAA morphol- 
ogy will change following this type of surgery This paper examines 
the relationship between imtial AAA sizes and postoperative changes 
Method: In a 32-month pənod, 60 patients, median age 72 (range 
45 — 89) years, were treated with bufurcate endovascular stent grafts 
Follow-up CT scans and plain films have been analysed for changes in 
AAA diameter and dimens_ons of the proxumal neck. Correlation co- 
efficients (r) have been calculated to compare preoperative measure- 
ments with the change (A) seen at 1 year D1 and D2 measure the 
proximal and distal diameters of the infra renal neck and D3 1s the 
maxunum AAA diameter 

Results: Thirty-two patients have reached 1 year follow-up. 








Median (mm) Range (mm) r P 
Di, ADI 24; 1 19 to 32, —2 to +5 -0 51 <001 
D2, AD2 235,1 20 to 30, —2 to +4 —0 51 <00) 
D3, AD3 635, —25 45 to 91, —23 to +2 —03 >005 
AD1; AD3 1, -25 —2 to +5, —23 to +2 01 >005 


Conclusion: There was sıignrïcant correlation seen only ın the changes 
of the infrarenal neck, with the smallest necks showing the greatest 
increase in diameter Although the actual changes remain small, the 
unplications for these patients are significant, with the potential for 
developing late proximal endoleak 
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Prothrombotic abnormalities in patients undergoing 
infrainguinal angioplasty 
S. Caldwell, G. Martin*, S. Reid*, C. Fegan* and 


D. Mosquera Departments of Surgery and * Haematology, 
Birmingham Heartlands Hospital, Bumingham 


Background: Evidence to support the use of angioplasty in patients 
with claudication is limited The prevalence of prothrombotic factors 
ın patients undergoing angioplasty 1s important because their presence 
may be detrimental to vessel patency. The aim of this prospective 
study was to determine the prevalence of prothrombotic abnormalities 
in patients undergoing infra:nguinal angioplasty for claudication 
Method: Patients with atrial fibrillation or currently taking warfann 
were excluded. Blood samples were analysed for proteins C and S, 
antithrombin HI (ATHI), lupus anticoagulant de:termined by anti- 
cardiohpin antibody (ACA) or direct Russell viper venom test 
(DRVV), activated protem C resistance (APC), homocysteine 
(HCY), fibrinogen (FBG), factor V Leiden (FVL) and prothrombin 
gene (20210A). 

Results: We identified 29 prothrombotic abnormalities ın 17 of 31 
patients (548 per cent), mean age 679 years (15 men, 16 women). 
In nine of 17 patients two or more abnormalities were present. Only 
14 of 31 patients (45 2 per cent) had no abnormality. 


Protan C ProtenS ATII ACA DRVV HCY FBG FVL 20210A 
0 1 4 2 6 10 2 4 0 
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Conclusion: There 1s a high prevalence of prothrombotic disorders in 
patients undergoing inframnguimal angioplasty Outcomes from infra- 
inguinal angioplasty might be improved by attempts to correct the 
prothrombotic tendency that the majonty of these patrents demonstrate. 
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Geometric influences on haemodynamics within the interposition 
vein (Miller) cuff 


R K. Fisher, T K. Carpenter, T. How, J.A. Brennan and 
P.L. Harris Regional Vascular Unit, Royal Liverpool 
University Hospital, Liverpool 


Background: There is now evidence to suggest that the Miller cuff 
umproves patency following femorodistal bypass due to alteration ın 
flow which results ın redistribution of regions of low wall shear stress 
away from critical points in the recipient artery We examined the 
influence of cuff dimensions on flow patterns and velocities, in an 
attempt to identify the optimum configuration for the Miller cuff 
Method: Precise models based on in vivo Miller cuff anastomoses were 
created using established rapid prototyping techniques A specifically 
designed circuit, accurately simulating arterial flow, enabled visualiza- 
tion studies with laser ilum:mation of tracer particles. Various cuff di- 
mensions provided a range of aspect ratios (AR = length/height) and 
the dynamic flow patterns within each were recorded. 

Results: In the normal Miller cuff (AR = 1-625) flow separation at the 
cuff heel leads to a cohesive three-dimensional vortex evolving in the 
deceleration phase of systole, occupying most of the cuff. The vortex 
causes the fluid to circulate within the cuff, facilitating mixing of blood 
components and reducing residence time. In the recipient artery no 
region of persistent flow separation, that would be associated with 
low wall shear stress, was seen. In long and low cuff (AR = 2:25 
and 2-60, respectively) a disorganised three-dumensional vortex was 
observed with a large area of flow separation in the graft toe The high 
cuff (AR = 1 18) duced a highly stable vortex early in the cardiac 
cycle but the circulation velocity was much lower, producing poor 
mixing of blood‘products and a long residence time. 

Conclusion: The ideal cuff dimensions are 8 mm height by 13 mm 
length (AR = 1 625) as this mmumizes flow separation, while optimiz- 
ing blood mixing. The other configurations however had either low 
velocity vortices, or large areas of flow separation and therefore areas 
of low wall shear stress and the potential for early graft occlusion due 
to myointimal hyperplasia 
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Plasma glucose should not be used in screening for diabetes i in 
patients with vascular disease 


E.M. Macaulay, J.A.M. Shaw*, H.H. Sigurdsson, 

W.G. Simpsont and K.S. Cross Department of Vascular 
Surgery, *Diabetes, and }Clinical Biochemistry, Aberdeen 
Royal Infirmary, Aberdeen 


Background: Identifying and treating diabetes 1s an important part of 
risk factor control ın patients with peripheral vascular disease. 
Random plasma (RPG) and fasting plasma glucose (FPG) are often 
used as screening tests but ın this population their accuracy, and that 
of the less commonly utilzed test of glycosylated haemoglobin 
(HbAIC), have not been evaluated against the gold standard of the 
oral glucose tolerance test (OGTT). This study examined how RPG, 
FPG and HbAIC compared to OGTT with regard to diagnosing 1m- 
paired glucose tolerance (IGT) and diabetes in a consecutive series of 
m-patients undergoing investigation/treatment of peripheral vascular 
disease The study had local ethical committee approval and all 
patients were entered by informed, written consent 

Method: Two hundred and fourteen patients were examined Fifty- 
three (25 per cent) had known diabetes. Of the remaining 161 patients, 
104 consented to OGTT with 11 (11 per cent) new diagnoses of dia- 
betes and 23 (22 per cent) of IGT 

Results: Receiver operating characteristic (ROC) curve analysis 
showed HbAIC to be the most accurate screening test for diabetes 
(areas under curve; HbAIC 0-84, FPG 074, RPG 0-69) For the 
detection of diabetes, HbAIC > 6-5 per cent had sensitivity 60 
per cent, specificity 98 per cent, positive predictive value (PPV) 75 
per cent and good agreement (kappa 0.63) with a diagnosis of 
diabetes by OGTT. FPG > 7 mmol/L (the new American Diabetic 
Association diagnostic criteria) had poor sensitivity (50 per cent), 
good specificity (93 per cent) but a poor PPV (45 per cent) and only 
moderate agreement with the OGTT (kappa 041) RPG > 7 mmol/L 
had reasonable specificity (80 per cent) but very poor sensitivity 
(36 per cent), a low PPV (20 per cent) and poor agreement with the 
OGTT (kappa 0 13). 

Conclusion: This study shows that relying on plasma glucose measure- 
ment to screen patients with peripheral vascular disease will result in 
many diabetics being missed It suggests that, in these patients, these 
test should be abandoned and that HbAIC, a test which does not require 
fasting, 1s used. Using a cut-off of 6-5 per cent will result in the majonty 
of unknown diabetics being identified with few false positives 
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The membrane attack complex and neutrophils mediate lung 
permeability after acid aspiration 


C. Kyriakides, W.G. Austen Jr, Y. Wang, J. Favuzza, 

L Kobzikf, F.D Moore Jr, H.B, Hechtman and 

D. Charlesworth Departments of Surgery and + Pathology, 
Brigham and Woman's Hospital and Harvard Medical School, 
Boston, Massachusetts, USA 


Background: The role of the alternative complement pathway ın acid 
aspiration has been established by the use of C3 and C4 knockout 
mice Utilizing C5-deficient mice, the role of the distal complement 
components in mediating injury was tested. 
Method: Tracheostomy tubes were placed in anaesthetized mice and 
0 IM HCI was instilled into the trachea at 2 mL/kg following intra- 
venous injection of '*T-albummn. After 4 h the ratio of '*J-albumin 
in bronchoalveolar lavage to blood was used to calculate the vascular 
permeability index (PI) C5-deficient mice were compared to wildtype, 
wildtype treated with soluble complement receptor type 1 (sCRI), 
-and C5-deficient reconstituted with wildtype serum The role of 
neutrophils was studied in antibody-treated, neutrophil-depleted anı- 
mals. To assess any additive effect between complement and neutro- 
phils, a’ group of neutrophil-depleted animals received sCRI. 
Animals were maintamed in accordance with National Research 
Council guidelines 
Results: PI (mean + SEM) m C5-deficient mice was 0-029 + 0-002, 
a 60 per cent reduction compared to wildtype PI 0-073 + 0004 
Wildtype mice treated with sCR1, PI 0-028 + 0005, were similarly 
protected indicating the importance of the distal complement compo- 
nents C5-9. Injury was restored in C5-deficent mice reconstituted 
with wildtype serum, PI 0073 + 0-003. PI in neutrophil-depleted 
wildtype animals was 0-042 + 0-03, a 42 per cent reduction. Injury 
was further reduced by 84 per cent, with the addition of sCR1, PI 
0-012 + 0-001 PI in C5-deficient animals after neutrophil depletion 
was 0013 + 0 001, a 55 per cent protection compared to C5-deficient 
mice, PI 0-029 + 0-002, indicating neutrophil activity without C5a in 
the latter group Alveolar 1mmunostaining showed heavy deposition 
of C3 in wildtype compared to negligible staining for C5-deficient 
animals. 
Conclusion: Acid aspiration lung injury 1s mediated by the membrane 
attack complex and neutrophils in an additive fashion, The inflamma- 
tory role of neutrophils 1s independent of CSa, 
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MIB-1 expression in malignant melanomas correlates with Bcl-2 
but not Breslow’s thickness measurement 


B.J. Coker, J. Crow, N.J. Bradley and M.C. Winslet 
Academic Departments of Surgery and Histopathology, Royal 
Free Hospital and School of Medicme, London 


Background: Breslow’s thickness measurement and Clark's level of m- 
vasion are indirect measurements of the degree of proliferation MIB-1, 
a marker of proliferation has been shown to correlate with traditional 
markers of proliferation in other epithelial tumours It has been re- 
ported that melanomas with a low proliferative rate that express 
Bcl-2 (the inhibitor of apoptosis) may accumulate genetic alterations 
- at a slower rate than those with higher rates. The aim of this study 
was to examine the immunohistochemical expression of MIB-1, the 
marker of proliferation ım a senes of sporadic melanomas of predeter- 
mined Bcl-2 status 
Method: Serial sections of 66 paraffin-embedded sporadic superficial 
spreading malignant melanomas were examined for MIB-! and Bcl-2. 
Two methods were used. the streptavidin biotin method and the alka- 
line phosphatase method (both with microwave antigen retrieval). The 
melanoma cells, the dermoepidermal junction and the pilosebaceous 
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units were scored 0~3, depending on the percentage of positive cells 
Q.e. 0 = negative, 1 = <10%, 2 = 10-50%, 3 = >50%) 

Result: There was a correlation between MIB-1 expression and Bcl-2 
in the melanoma cells (P = 0 008). Furthermore, MIB-1 expression 
in the dermoepidermal junction correlated Clark’s level of invasion 
(P = 0-05) but not Breslow’s thickness measurement. Bel-2 expression 
correlated with Breslow’s thickness measurement 








Malignant MIB-1 (%) MIB-1 dermoepidermal Bcl-2 (%) 
melanomas score Junction (%) 

0 8 929 22 727 16 949 

1 39 286 40 909 28 814 

2 28 571 27 273 15 254 

3 23 214 9091 38 983 
Total 100 100 100 





Conclusion: Melanocytic progression, although initially related to pro- 
hferation, is maintained by other mechanisms, possibly the inhibition 
of apoptosis. 
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Dopamine mediates neutrophil apoptosis: explanation for the 
therapeutic role of dopamine in systemic inflammatory response 
syndrome 


S. Sookhai, J.H. Wang, M. McCourt, W.O. Kirwan, 
D. O’Connell and H.P. Redmond Department of Surgery, 
Cork University Hospital, University College, Cork, Ireland 


Background: The induction of polymorphonuclear neutrophil (PMN) 
apoptosis has recently been implicated ın the effective resolution of 
the systemic inflammatory response (SIRS). The endogenous catecho- 
lamine, dopamine (DA), with known cardiovascular and neurotrans- 
mitter properties, 1s commonly used in SIRS patients to maimtain 
haemodynamic stability. We investigated whether DA may also have 
immunoregulatory properties capable of influencing both PMN acti- 
vation state and apoptosis. This may lead ultimately to the resolution 
of SIRS 

Method: PMNs from healthy volunteers were isolated and treated with 
varying concentrations of DA and a DA-D! agonist, fenoldopam. 
PMN activity was assessed flow cytometnically using CD1la, 
CD11b, CD18 and respiratory burst as functional markers. Apoptosis 
was assessed every 6 h using propidium iodide DNA staining. 
Results: 


Control 10 pM 100 pM 





Time DA DA-D1 DA DA-D1 DA DA-D1 


12h 7643 9845 61422 1047 80411* 1047 
18h 2247 3+8 704+ 14" 2345 83+ 4* 1847 
24h 33415 32410 71 £3* 4049 WHI* 38 +7 


% PMN apoptosis (mean + SD), n = 6 dopamine/fenoldopam. Statistical 
analysis. paired Student’s t-test (*P<0 05) 





DA induced PMN apoptosis at 10 and 100 pM concentrations follow- 
ing 12-h incubation In addition, CD11b and CD18 receptor expres- 
sion were significantly downregulated by DA compared to controls 
(P<0 05). Intracellular microbicidal capacity was not inhibited 
Fenoldopam did not influence PMN function or apoptosis. 
Conclusion: These data demonstrate for the first time that DA modu- 
lates PMN activation state and induces PMN apoptosis This occurred 
in a time- and dose-dependent manner through a DA-DI receptor- 
independent pathway These results indicate that DA may be benefi- 
cial during SIRS through a non-haemodynamic PMN-dependent 
proapoptotic mechanism 


ASGBI/SRS. Miscellaneous/Sepsis 1-12 
Miscellaneous/Sepsis 004 


Evolution of methicillin-resistant Staphylococcus aureus 
infection in a vascular surgical unit 


M. Clark, R.P. Coggins, P Walker, G.T. Williams and 
N.R. Hulton Royal Oldham Hospital, Oldham 


Background: Methicillin-resistant Staphylococcus aureus infection 
places great demand upon healthcare resources which may be mini- 
mized by early detection, particularly within specialist units We report 
a 5-year audit of confirmed MRSA infection in a vascular surgical ward. 
Method: Patients with MRSA infection passing through a single ward 
were identified from computer-held microbiology records Cases pnor 
to 1996 were obtamed from the public health laboratory service Case- 
notes were reviewed, focusing on the admission dunng which infection 
was documented 

Results: Sixty MRSA infection episodes were identified in 54 patients 
(median age 71 [40-90] years, median stay 41 [2~132] days). Prior to 
1996 there were just two recorded cases, whose clinical details were un- 
traceable. Since 1996, 58 infections (43 vascular, seven gastrointestinal, 
six other surgical, two untraceable) were identified. Incidence of infec- 
tion increased (mean cases/quarter annum. 1:3 in 1996, 6-7 mm 1997, 
9 ın 1998) The predominant infective strain (MRSA 15) and sensitivity 
spectrum (trimethopnm, tetracycline, fucidic acid, gentamycin) re- 
mained unchanged. Twelve patients (21 per cent) had previously been 
MRSA positive, 51 patients (88 per cent) had clinical evidence of infec- 
tion (‘clean’ surgical wounds z = 11, open wound n = 43, catheter sep- 
sis n= 5). All patients with nosocomial mfection (n = 17) had 
documented sepsis elsewhere. Three patients (5 per cent) had MRSA 
involving a prosthetic graft MRSA infection was predominantly hos- 
pital acquired, with positive cultures identified after admission (med- 
jan 21 {0-94 days] days). Treatment was attempted ın 50 patients 
(86 per cent), with eradication achieved in 19 (33 per cent). 
Conclusions: MRSA has become an established infection in this unit 
and is due primarily to one strain of bactena with a predictable sensi- 
tivity spectrum If at-nsk patients can be identified by longevity of stay 
and the presence of long-standing open wounds, infection control 
resources can be targeted. 
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Soluble P-selectin moderates ischaemia reperfusion injury by 
selective inhibition of Clq 


C Kyriakides, W.G. Austen Jr, Y. Wang, J Favuzza, 

L. Kobzik*, F.D. Moore Jr, CR. Valent, D. Sheprof, 
H.B. Hechtman and D. Charlesworth Departments of 
Surgery and * Pathology, Brigham and Women’s Hospital and 
Harvard Medical School, and + Boston University, Boston 
Massachusetts, USA 


Background: The function of the short consensus repeats of P-selectin, 
which are homologous to those of complement regulatory proteins, 1s 
largely unknown. In an established model of hindlimb ischaemia, we 
hypothesize that the short consensus repeats of soluble (s) P-selectin, 
moderate complement-dependent local reperfusion injury by selective 
inhibition of Clq. 

Method: Bilateral tourniquets were placed above the greater trochan- 
ter of phenobarbital anesthetized mice for 2 h, followed by 3 h of re- 
perfusion Extravasation of '{ albumin injected prior to reperfusion 
was used to assess hindlimb vascular permeability index (PI) Immuno- 
histochemustry was performed The m vitro anti-complement activity 
of sP-selectin was also mvestigated. Animals were maintained in accor- 
dance with Natiorial Research Council guildelines 

Results: PI (fiean +SEM)' in P-selectin knockout mice reconstituted 
with 6 pergent wildtype platelets was 1 4910-8, a 27 per cent decrease 
ao dpctockGuthmice PI 2:04 + 0-14 This was not 
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observed after reconstitution with 6 per cent platelets, deficient in P- 
selectin A supernatant containing sP-selectin was obtained from 
human platelets activated with ADP, epmephrine and Ca** The PI 
in wildtype mice treated with sP-selectin supernatant at 3 g/kg, was 
1:14 +007, a 41 per cent reduction compared to untreated animals, 
PI 193 + 0-10. Hindlimb ummunohistochemistry showed heavy de- 
position of C3 in P-selectin knockout and wildtype animals, compared 
to P-selectin knockout animals infused with wildtype platelets and 
wildtype animals treated with sP-selectin supernatant In vitro studies 
of complement haemolytic activity usmg the CH50 assay showed that 
sP-selectin ın a concentration of 25 ng/mL inhibited the classical but 
not alternative pathway activity by 50 per cent Binding of the lectin 
domain, but not the short consensus repeats of sP-selectin, with P- 
selectin glycoprotien ligand-1 fusion protein, failed to mbibit its 
anti-complement activity Flow cytometry demonstrated that sP-selec- 
tin inhibited Clq adherence to sensitized red blood cells 

Conclusion: The short consensus repeats of sP-selectin moderate com- 
plement-dependent reperfusion injury This 1s achieved by selective 1n- 
hibition of Clq. 
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Primary gastrointestinal non-Hodgkins lymphoma: lessons from 
an 8-year audit 


GN. Rao, G. Williams and B.I. Rees University Hospital of 
Wales, Cardiff 


Background: The aim of this study was to audit pnmary gastrointest- 
mal non-Hodgkin’s lymphoma (NHL) 1n order to effect modifications 
in management strategy 

Method: Retrospective audit of 38 NHLs over 8 years (median age 
61 5 [range 3-94] years, male/female ratio 1 9), Kaplan—Meter curves 
and Log rank test were used to compare the three groups of gastric 
lymphoma (GL, 55 per cent), small bowel lymphoma (SL, 24 per cent) 
and colonic lymphoma (CL, 21 per cent) 

Results: SL had the worst 5-year survival (38-5 per cent vs 85-7 per 
cent for GL, 75 per cent for CL and 78-6 per cent for NHL; 
P<0-001, Log rank test) Delayed diagnosis was the principal reason 
for all SL presenting with obstruction (50 per cent) or perforation. 
Histologically, SL and GL were similar (majority were high-grade 
B-cell lymphoma). The caecum was the presenting site in all but one 
CL and the majority of CL were follicular centrocytic. Forty-three 
per cent of diagnosed MALTomas failed to respond to the anti- 
Helicobacte: pylori regimens Three patients in this series had previous 
smmunosuppresion. 

Conclusion: Delayed diagnosis of SL accounts for the observed poor 
survival, which may be umproved with high index of clinical suspicion. 
Effectiveness of anti-Helicobacter pylori regimens in the treatment of 
MALToma needs reappraisal in a large study 
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Weakness of healed wounds in patients with HIV and AIDS 


P.A. Davis, D.J. Corless, S.G Appleton and 

C. Wastell Department of Academic Surgery, Imperial 
College School of Medicine, Chelsea and Westminster Hospital, 
London 


Background: Patients with HIV and AIDS and low CD4 counts have 
been found to be subject to an increased incidence of problems with 
wound healing following both laparotomy and anorectal surgery It 
has also been shown in an anımal model in which the CD4 lympho- 
cytes are depleted, that wounds heal with an impaired intrinsic 
strength as demonstrated biomechanucally 
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Method: The healed scars of patients with HIV and AIDS who were 
undergomg a subsequent surgical procedure were excised. The scars 
were examined immediately by tensionometry and the load extension 
curve used to calculate values of ultimate strength, resilience (energy 
absorbed to elastic limit), toughness (total energy absorbed before 
rupture) and extension to breaking point. A non-HIV group with scars 
in the same range of maturity as the HIV group, also undergoing 
revision surgery, were used as controls and the results compared using 
the Mann—Whitney U-test. 

Results: The wounds of 1] patients with HIV and AIDS were com- 
pared to 11 controls. Wounds ın both groups were between 4 months 
and 4 years in maturity with no significant difference of matunty 
between the two groups (P=0 158) The median age of the HIV group 
was 39 (range 29-60) years and that of the control group was 66 (range 
28-83) years There was no significant difference between the groups 
in terms of preoperative haemoglobin or albumin, although the white 
cell count was lower in the HIV group (P=0-005). When examined, 
biomechamcally, wounds of the HIV and AIDS group had a lower 
resihence (P=0-0138), toughness (P=0-0138) and maximum exten- 
sion (P=0-0235) compared to those of the comtrol group 
Conclusion: The scars of patients with HIV and AIDS when measured 
bromechanically are weaker than those of normal non-HIV controls. 
This weakness of wound repair reflects an impairment of the healing 
process in these patients and supports the clinical data which show 
poor wound healing following laparotomy and anorectal surgery. 
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Postoperative care on an HDU reduces cardioresptratory 
complications of patients undergoing major surgery 


H.J S. Jones, R. Coggins, D. Lafuente and L. de Cossart 
Department of Surgery, Countess of Chester Hospital, Chester 


Background: The aim of this study was to examine the thesis that post- 
operative care on a surgical High Dependency Unit (HDU), where 
staffing levels of both nurses and doctors are greater than on a surgical 
ward, reduces the common complications affecting the respiratory and 
cardiovascular systems 

Method: Data was collected on two sets of patients undergoing major 
general surgical operations who would, in ideal circumstances, all have 
been nursed on an HDU managed by surgeons and with SHO daytime 
cover. One group was nursed on a ward, as there was no HDU, and 
the other on a surgical HDU. The study period was 10 months. The 
data were used to calculate POSSUM, to count the critical events re- 
lated to respiratory and cardiac complications and to allow calcula- 
trons of morbidity, mortality and length of stay. Statistical analysis 
was with the x? test. 





Results: 

HDU group Ward group P values 
No. of patients 121 71 n.s. 
Median physiological score 21 (12-50) 19 (12-36) n.s 
Median operative score 15 (9-29) 16 (10-36) ns 


Median predicted morbidity nsk 61% (11-99%) 57% (15-99%) ns 
Observed (O)/expected (E) 12 148 0 0005 
nsk of morbidity 


Median predicted risk of mortahty 14% (2-97) 13% (3-92) ns 


Observed (O)/expected (E) 1:22 12 Trend 
risk of morbidity 

Respiratory complications 43 (36%) 36 (51%) 0 0392 

Chest infection 30 (25%) 29 (41%) 002 

Cardiovascular complications 14 (12%) 24 (34%) 0 0002 

Hypotensive events 1 (1%) 10 (14%) 0 0002 


Conclusion: The POSSUM scores demonstrated that the mix of 
patients im the two groups was similar. Cardiorespiratory complica- 
tions, especially the incidence of hypotensive events, was significantly 
higher in those nursed on a ward with standard staffing levels and 
there was a trend for affected patients to have a longer hospital stay 
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A lung organ cultnre system to study pulmonary hypoplasia in 
congenital diaphragmatic hernia 


E.C. Jesudason, M.G. Connell, D.G Fermg, D.A Lloyd and 
PD. Losty Departments of Paediatric Surgery and Child 
Health, Alder Hey Children’s Hospital and School of Biological 
Sciences, University of Liverpool, Liverpool 


Background: Despite innovations ın medical and surgical practice, 
newborns with congenital diaphragmatic hernia (CDH) experience a 
40-50 per cent mortality This is largely owing to an associated lethal 
pulmonary hypoplasia. Traditional theories of pathogenesis have as- 
cribed the pulmonary hypoplasia to m utero compression of the fetal 
lung by hermated abdominal viscera. However, the exact causal rela- 
tionship between lung hypoplasia and the diaphragmatic defect 1s the 
subject of considerable debate. The aim of this study was to develop a 
lung organ-culture system to characterize early lung development 
prior to diaphragmatic closure using an established CDH model 
Method: Timed-pregnant Sprague-Dawley rats were gavage fed 100 mg 
nitrofen on day 9-5 gestation to mduce pulmonary hypoplasia and 
CDH in newborn rats (term=day 22). Control animals received olive 
oil and were used for comparative analyses Fetal lungs were harvested 
by microdissection on day 13-5 of gestation pnor to diaphragmatic 
closure (day 16-5) and maimtaimed on membrane inserts in serum-free 
chemically defined culture media incubated at 37°C in an atmosphere 
of 5 per cent CO2. The mcrphology of m vitro lung development was 
studied longitudinally by recording seral measurements of terminal 
lung-bud counts. All procedures conformed to ethical regulations. 
Results: Branching morphogenesis as measured by lung-bud count was 
significantly lower ın nitrofen-treated fetal lung vs normal controls at 
6 h (P<0-001) and at 30 h (P=0 01) in organ culture. Significant re- 
duction in lung area and lung perimeter indicative of retarded growth 
complexity were also recorded in the nitrofen group at 6, 30 and 54 h, 
respectively (all P<0 05 vs controls) [Mann-Whitney U-test] 
Conclusion: These results suggest a primary abnormality ın develop- 
ment of the lung that precedes closure of the diaphragm. This chal- 
lenges previous theomes on the pathogenesis of pulmonary 
hypoplasia in CDH Giver the timing of the early insult to the fetus 
this may explain ın part the limitations of current treatment modalities 
used for CDH. In an effort to develop novel clinical therapies, an in 
vitro pulmonary hypoplasia model may now be utilized to screen for 
growth factor promoters aimed at restoring normal lung growth 
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IL-6 mediated inhibition of neutrophil apoptosis following 
elective surgery 


N.F. Fanning, J Porter, G.D. Shorten*, W.O. Kirwan, 

D. Bouchier-Hayest, T C. Cotter} and H.P. Redmond 
Department of Surgery, *Department of Anesthesia, 
{Department of Biochemistry, National University of Ireland, 
Cork, {Department of Surgery, Beaumont Hospital, Dublin, 
Ireland 


Background: Neutrophils play a crucial role in host defense against in- 
fections but their inappropriate infiltration and activation within 
tissue can cause host tissue damage through release of reactive oxygen 
metabolites, metalloproteinases, and pro-inflammatory cytokines. The 
termination of a neutrophil-mediated inflammatory response is 
effected through programmed cell death or apoptosis Delayed neutro- 
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Method: Non-septic patients undergoing elective orthopaedic surgery 
under epidural anaesthesia had neutrophils and platelet-poor plasma 
isolated from whole venous blood harvested at four time points 
pre-epidural, 45 min after epidural but prior to surgical mtervention, 
1 h after surgical incision and 24 h after surgery Neutrophil apoptosis 
was quantified at 1, 12 and 24 h in culture by immunofluorescence 
flow cytometry of annexin-V and propidium todide staining, and con- 
firmed by TUNEL assay for DNA strand breaks. Serum cytokines 
were quantified by specific ELISA 


Results: 
Pre-epidural 45 mun after epidural 1 h after mcision 24 h after surgery 
W7471 649+ 57 388 + 89% 82+ 26* 


i 
Data=% neutrophil apoptosis at 12 h culture + SEM statistics via Mann- 
Whitney U-test (*= P<0 01) 


Spontaneous neutrophil apoptosis following elective surgery was 
inhibited significantly (P<001) with an effect evident within 
1 h of surgical incision, and persisted at 24 h after surgery. Addition 
of patients’ 24-h postoperative plasma to healthy neutrophils mark- 
edly (P<0 01) reduced neutrophil apoptosis, whereas plasma taken 
1 h following surgical incision was ineffective. IL-6 was notably raised 
(1395 + 196 pg/mL, P<0 01) 24 h after surgery, and at this post- 
operative concentration inhibited (P<0-01) apoptosis of normal neu- 
trophils Levels of other inflammatory mediators (IL-1B, TNF-a, GM- 
CSF, sFas, sFasL) were unaltered. The anti-inflammatory cytokine 
IL-10 was only shghtly elevated 24 h after surgery (8-32 + 2:99 pg/mL), 
however addition of rhIL-10 (10 ng/mL) counteracted (P<0-05) in- 
hibition of neutrophil apoptosis induced by IL-6 and post-surgery plasma. 
Conclusion: These results identify marked inhibition of neutrophil 
apoptosis following elective surgery, and suggest the inhibition of neu- 
trophil apoptosis in the postoperative period 1s, at least ın part, sec- 
ondary to soluble circulating factors. The marked imbalance 
favouring pro-inflammatory over anti-inflammatory cytokine release 
in the immediate postoperative period mediates the overwhelmingly 
anti-apoptotic net-capacity of post-surgery plasma. 
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Marimastat reduces elastin degradation and inhibits MMP-2 
activity in a model of aneurysmal disease 


G.D. Treharne, S. Goodall, M. Crowther, P.R.F. Bell and 
M.M Thompson Department of Surgery, Leicester Royal 
Infirmary, Leicester 


Background: Abdominal aortic aneurysms (AAAs) are characterized 
by degradation of the extracellular matrix, with a reduction in the 
elastin concentration of the artenal media These changes have been 
linked to increased levels of endogenous metalloproteinases (MMPs) 
within the aorta, particularly MMP-2 and 9, which provide a potential 
therapeutic target for pharmacological agents aimed at reducing the 
growth rate of small aneurysms In this study, the abihty of marma- 
stat (an MMP inhibitor) to reduce matrix degradation was assessed 
in a previously described model of aneurysmal disease that utilized a 
brief pulse of elastase to induce MMP production and elastin degrada- 
tion in arterial organ cultures 


an 


Method: Porcine aortic segments (n= 12) were pre-incubated in ex>- 
genous pancreatic elastase for 24 h pror to culture in standard conar- 
tions for 13 days with 107°, 1076, and 1077 Molar solutions of 
marimastat Control segments were cultured both without marmastat 
and without elastase. At the termmation of culture, MMPs were ex- 
tracted from the tissue and quantified by substrate gel enzymograpLy. 
The volume fractions of elastin and collagen were determined >y 
stereological analysis of EVG-stained sections. 

Results: Stereological analysis demonstrated a significant preservation” 
of elastin ım aorta treated with 107° M {P=0 013) and 107° M 
(P=0 007) marmastat (see table below) This was accompanied by 
a significant reduction in active MMP-2 activity in the 1075 M-treated 
samples (P<0-05) 


Manmastat treated (%) 


Control (%) Elastase treated (%) 1077M 107°M 1075M 
72:5 (87) 9 (10 4) 165 (223) 345(212) 275(1¢1) 


Values in parentheses are standard deviations 


Conclusion: Marimastat significantly hibited elastin degradation and 
active MMP-2 production within aortic organ cultures. These data 
suggest that marimastat may have a potential application in reducing 
the growth rates of small AAAs 
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Traumatic diaphragmatic rupture: injury patterns and outcome 


J. Simpson, D.N Lobo and B.J. Rowlands Department of 
Surgery, University Hospital, Nottingham 


Background: The am of this study was to study the injury patterns and 
outcome of patients with traumatic diaphragmatic rupture (TDR). 
Method: A retrospective case-note study was undertaken on all 
patients treated for TDR at the University Hospital, Nottingham 
between January 1990 and August 1998 Patients were indentified 
from the prospectively mamtained UK Trauma and Research 
Network Database. 

Results: There were 480 cases of torso trauma admitted during the 
period of the study. The incidence of TDR was 33 per cent. The 
median age (range) of the 16 patients (12 male) was 21 (8-61) years. 
Blunt trauma accounted for 13 (81 per cent) of the injuries. A radio- 
logical preoperative diagnosis was made in 10 (63 per cent) patients. 
Seven of these were made on initial chest radiography, two on ultra- 
sound scan and one on computed tomography. All patients underwent 
laparotomy. The left hemidiaphragm was ruptured in 14 (88 per cent) 
patients and there was visceral hermatton in eight (50 per cent). Twelve 
patients with blunt trauma had associated abdominal and extra- 
abdominal injuries, but only one of the three patients with penetrating 
trauma had other injuries. The median injury seventy score (range) 
was 21 (9-50) The median time (range) spent on the intensive care 
unt was 2 (0-35) days. Pulmonary complications occurred in seven 
(44 per cent) patients. Two (13 per cent) patients died from associated 
head injuries. 

Conclusion: TDR results from blunt and penetrating torso trauma, 1s 
uncommon, rarely occurs ın isolation and 1s associated with a high 
morbidity and mortality. A high index of suspicion makes early diag- 
nosis more likely as initial physical and radiological signs may be lacking. 
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Does preoperative irradiation affect the matrix 
metalloproteinase profile of rectal cancer? 


A Kumar, H.M. Collins, J.H Scholefield and 
S.A. Watson Academic Unit of Cancer Studies, Department 
of Surgery, University Hospital, Nottingham 


Background: Matrix metalloprotease (MMPs) are a family of proteo- 
lytic enzymes which work in combination to degrade components of 
both the basement membrane and the extracellular matrix. In particu- 
lar, the invasive enzymes MMP-2, MMP-7 and MMP-9 have been ım- 
plicated in rectal cancer progression. Preoperative high-dose 
radiotherapy is a commonly used adjuvant treatment for patients with 
resectable rectal cancer. High-dose irradiation may up-regulate the 
MMP gene expression of the remaming viable cancer cells ın an 
attempt to resurrect the growth potential of the tumour by promotion 
of neo-vasculanzation and invasion. This study aimed to determine the 
effect of preoperative high-dose short-term radiotherapy (5 x 5 Gys) on 
MMP-2, MMP-7 and MMP-9 gene expression ın patients with resect- 
able rectal cancer by competitive-based RT-PCR. 

Method: Biopsy samples from six patients with resectable rectal cancer 
were obtained before and after radiotherapy Messenger RNA was 
extracted from tissues using guanidium thiocyanate, purified and 
reverse transcribed to double-stranded cDNA. Competitive RT-PCR 
was performed with primer pairs for MMP-2, MMP-7, MMP-9 and 
the house-keeping gene GAPDH This ıs a competition reaction in 
which a multi-competitor cDNA standard with pnming sites for all 
the MMPs, is co-amplified with cellular cDNA MMP and mRNA 
levels were expressed relative to GAPDH. 

Results: Messenger RNA was successfully extracted from all the sam- 
ples. Levels of mRNA for MMP-2 and MMP-7 were significantly 
greater in 5 of 6 samples after radiotherapy as compared to preradio- 
therapy (P = 0:043, P = 0-046, Wilcoxon paired non-parametric test) 
Radiotherapy had no significant effect on MMP-9 mRNA level. 
Conclusion: Preoperative radiotherapy upregulates MMP-2 and MMP-7 
genes significantly ın patients with resectable rectal cancer. This may be 
responsible for establishing a blood supply and the invasive edge of re- 
maiming viable cancer cells, resulting in recurrence MMP inhibition 
may be an additive therapeutic adjunct to radiotherapy, although these 
findings need to be confirmed at protein level 


Oncology 008 


The tumour suppressor gene, ING/, is retained in colorectal 
carcinomas 


AI. Sarela, S.M. Farmery and P.J. Guillou Professorial 
Surgical Unit, St James’s University Hospital, Leeds 


Background: The tumour suppressor gene JNG/, functions ın close co- 
operation with P53 in regulating cells cycle progression and suscept- 
ibility to apoptosis. Intact functioning of INGI appears essential for 
the activities of wild-type P53 INGI has recently been mapped to 
the telomeric end of the long arm of chromosome 13 (q34). The pre- 
sent study aimed to investigate allelic deletion of, and mutations with- 
in, the ING/ gene in colorectal carcinoma (CRC). 

Method: Genomic DNA was extracted from 29 CRCs at different 
stages and matched normal mucosa specimens. Analysis of loss of 
heterozygosity (LOH) of two polymorphic dinucleotide repeat markers 
(D13S129 at 13q32 and D13S174 at 13q33) was undertaken using a 
polymerase chain reaction (PCR)-based approach with incorporation 
of a *P-dATP To investigate for genetic mutations, PCR-single- 
strand conformational polymorphism (SSCP) analyses were con- 
ducted using oligonucleotide primers specific for four consecutive 
Tegions within the coding sequence of ING] PCR products were 
sequenced by the chain-termination method. 

Results: The polymorphic markers D13S129 and D13S174 were infor- 
mative ın 23 of 29 (79 per cent) and 27 of 29 (93 per cent) cases, respec- 
tively. Microsatellite instability was noted ın 5 of 29 (17 per cent) CRC 


Rr I Sure Val R6 Snpni 1 Tine 1999 


specimens and these cases were exluded from LOH analyses. In all ın- 
formative cases, there was no variation in the intensity of duplex bands 
on autoradiography for either of the polymorphic markers Electro- 
phoretic mobility of single-stranded PCR products from CRC and 
matched normal specimens appeared identical on SSCP analyses in 
all cases’ 

Conclusion: Allelic deletion at the telomeric end of chromosome 13q 
and mutations within the coding sequence of the ING/ gene are not 
a feature of CRC. A prevalence of microsatellite instability simular 
to that reported ın other studies on sporadic CRC confirms the selec- 
tion of a subject sample representative of the population Thus, in 
common with other tumour suppressor genes such as RB and 
BRCA-2 located on 13q, NGI appears to be retained intact in CRC 
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MSHz2 and p53 interaction in tumourigenesis 


N.J. Toft, A.R Clarke, A.H. Wyllie and 

O.J. Garden* Department of Pathology, University of 
Edinburgh and * Department of Surgery, Edinburgh Royal 
Infirmary, Edinburgh 


Background: In the UK 30,000 new cases of colorectal cancer are 1den- 
tified per annum. Two important genes in the pathogenests of colorec- 
tal cancer are the DNA mismatch repair enzyme Mut S homologue 
(MSH)2 and the transcription factor p53. Mutations in the MSH2 
gene can be identified ın approximately half the cases of hereditary 
non-polyposis colorectal cancer (HNPCC) and up to 10 per cent of 
sporadic colorectal cancers. The p53 oncoprotein which 1s known to 
be involved in apoptosis, czll-cycle control and DNA repair 1s mutated 
in half of all colorecal tumours 

Method: To investigate possible interactions between these two onco- 
genes, gene-targeted knock-out mice homozygous for MSH2 and p53 
were studied. The survival and cause of death was recorded for cohorts 
of mice of different MSH2 and p53 genotypes. 


Resalts: 
Average survival % gastromtesunal 

Genotype (days) % lymphoma neoplasm 
MSH2+/+ p53+/+ > 240 0 0 

MSH2—/— p53+/+ 142 100 40 

MSH +/+ p53-/-— 121 88 0 

MSH—/— p53+/- 99 100 22 

MSH—/— p53-/- 65 100 0 


Results demonstrated that mice homozygous for MSH2 and p53 dis- 
played reduced survival secondary to the development of tumours 
Combined ablation of both MSH2 and p53 significantly reduced sur- 
vival compared to the single null genotype (P <0-0006, Log rank 
test). The effect of p53 heterozygosity in the absence of MSH2 func- 
tion conferred a signfican- reduction in survival when compared to 
MSH? mice alone (P < 0 007). 

Conclusion: These results demonstrate a tumour-promoting interac- 
tion between MSH2 and p53. 
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E-cadherin mutations in human colorectal cancer cell lines 


J.M.D. Wheeler*t, J.A. Efstathiout, H.C. Kimt, N.E. Beckt, 
M. Llyast, N.J. McC. Mortensen* and 

W.F. Bodmert “Department of Colorectal Surgery, and 
tCancer and Immunogenetics Laboratory, Imperial Cancer 
Research Fund, Institute of Molecular Medicine, John Radcliffe 
Hospital, Oxford 


Background: E-cadhenn and its associated cytoplasmic proteins (a, B, 
and y catenins) plays an essential role in formation and maintenance 
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of normal architecture and function of epithelial tissues E-cadherin is 
a tumour suppressor and E-cadherin gene mutations have been de- 
scribed in a number of epithelial cancers. No mutations have pre- 
viously been described in colorecal cancer 

Method: Genomic DNA was extracted using standard techniques from 
a panel of 49 human colorectal cancer cell les derived from 42 
patients The replication error rate (RER) status of all cell lines was 
determined by amphification of BAT-26, a single poly (A) tract All 
16 exons were amplified with the polymerase chain reaction (PCR) 
and screened using single strand conformational polymorphism 
(SSCP). PCR products showing abnormal mobility on SSCP were di- 
rectly sequenced. Sequences were compared with published sequences 
using Sequencher 3.0 software 

Results: Twenty-three per cent of the cell hnes were RER-positive We 
detected exon 3 frameshoft deletion mutations causing a downstream 
premature stop (four cells lines) and a substitution mutation at the 
splice site of exon 8 (one cell line). All these mutations were in 
RER-positive cell lines We also detected various polymorphisms 1m- 
cluding intronic and silent changes 

Conclusion: These are the first described E-cadherin mutations ın colo- 
rectal cancer and may be an important genetic mechanism ın colo- 
rectal tumorigenesis. Although inactivating mutations occurred in 
only 8 per cent of all colorectal cancer cell lines, they occur relatively 
frequently (33 per cent) in the subset of colorectal cancer cell lines with 
an RER-positive phenotype 
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Effect of growth hormone and somatostatin on intestinal and 
colorectal cancer cell growth in vitro 


P. Bhaskar, A. Bell, I Brotherick, B.K Shenton, 
J. Shrimankar, J.S. Varma and S. Ball Department of Medicine 
and Surgery, University of Newcastle, Newcastle upon Tyne 


Background: There are increasing data to suggest that various growth 
factors may be involved in the paracrine loops influencing develop- 
ment of colorectal neoplasia. Patients with excess growth hormone 
(Acromegaly) have a three-fold increase in colorectal cancer risk. 
Somatostatin has antiproliferative effects in many cell systems, both 
in yitro and in vivo, Our aim was to assess the direct role of growth hor- 
mone (GH) and somatostatin on intestinal cell growth in vitro 
Method: The embryonic intestinal cell lne (INT 407) and two colorec- 
tal cancer cell lines (HT29 and COLO205) were maintained ın serum- 
supplemented media, with increasing concentrations of GH (1 peg, 100 
mcg/mL) or somatostatin 14 (1 peg, 100 mcg/mL) Proliferation and 
distribution through phases of the cell cycle were assessed by the 
FACScan flow cytometer, using proptdium iodide DNA staining 
and Wincycle PC software. Recruitment of cells into the cell cycle 
from quiescent Go to G; phase was determined using directly conju- 
gated antibody to the nuclear marker Ki67. The cytocidal effect of 
somatostatin was measured by viability stammg with Trypan blue 
and direct counting by a haemocytometer Statistical analysis was by 
Student’s t-test 

Results: GH increased the S-phase fraction ın all cell hnes and was 
maximal in HT29 (16 16 + 3 6 per cent, P< 001) Growth hormone 
increased K167 expression ın all cell lines and was maximal in the 
HY29 cell line (19 12 + 3-5 per cent, P<001) In contrast, somato- 
statin decreased the S-phase fraction ın all cell lines, being particularly 
effective on the tumour cell hnes (53 + 11 per cent). Somatostatin also 
decreased Ki67 expression 1n all cell lines, with its greatest effect on the 
COLO205 cell line (38:7 + 12 6 per cent). Somatostatin was cytocidal 
at concentrations > 100 ng/mL. 

Conclusion: These data indicate that GH 18 a powerful stimulant of cell 
proliferation. GH accelerates G; to G2/M progression of colorectal 
tumour cells, and recruits the nin-dividing static Go cells into the G; 
phase of the cell cycle. At low concentrations, somatostatin inhibits 
cellular proliferation and arrests cells in the Go phase of the cell cycle 
Somatostatin is also cytocidal at higher concentrations. We can con- 
clude that GH may have a direct role in the aetiology of colorectal 
cancer in patients with GH excess, and that somatostatin analogues 
are a potential adjuvant treatment for colorectal neoplasia. 
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Endothelial apoptosis regulates colorectal tamour cell adhesion 


K. Seymour, B. Shenton, J. Kirby, E. O'Flaherty and 
R.M. Charnley Department of Surgical Sciences, Medical 
School, University of Newcastle upon Tyne, Newcastle upon Tyne 


Background: Changes in the expression of adhesion moelcules on the 
endothelial cell undergoing apoptosis have been reported. We have 
examined tumour-endothelial cell adhesion under normal conditions 
and under those which promote apoptosis. 

Method: Two colorectal cancer cell hnes, HT29 and COLO205, were 
used to study adhesion interactions with the endothelial cell lne EA.hy 
926 Confluent endothelial cells were exposed to tumour necrosis 
factor (TNF)-« 1 ng/mL, or mitomycin-C 40 pg/mL for 24 h, this 
was then replaced by normal medium 5 x 10° tumour cells were added 
to confluent endothelial cells After incubation for 2 h at 37°C the 
wells were washed three times to remove non-adherent cells The re- 
maining cancer and endotheha! cells were dissociated from each other 
by trypsinization From the mixed cell population, tumour cells were 
distinguished from endothelial cells using flow cytometry, labelling 
them with a fluorescent monoclonal antibody to epithelial antigen 
(BerEP4) The proportion of endothelial cells undergoing apoptosis 
was determined using a fluorescent terminal deoxyuridine nick 
end-labelling assay system. Results express the mean values of 
12 expenments. 

Results: Mitomycin-C and TNF-« led to increased endothelial cell 
apoptosis compared to normal endothelial cell cultures (Students t-test 
P<OQI and P = 0-04, respectively). The difference in the rates of 
apoptosis with either agent is not statistically significant (P = 0 27). 
COLO205 cells show significantly increased adhesion to endothelial 
cells exposed to either apoptosis stimulant as compared to control 
medium HT29 cells show significantly reduced binding to apoptopic 
endothehum For TNF-« exposed endothelial cells compared to the 
normal binding ratio for COLO205 was 1 5 (P = 0 002), the binding 
ratio HT29 was 05 (P < 0001). For mitomycin-C the binding ratio 
for COLO205 was 1-5 (P < 0-001), the binding ratio for HT29 was 
08 (P = 0068) 

Conclusion: We have shown that both TNF-« and the commonly used 
chemotherapeutic agent mitomycin-C mduce endothelial apoptosis, 
furthermore, it is demonstrated that this treatment has profound mod- 
ulatory effects on the subsequent adhesion of colorectal cancer cells 
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Enhanced interleukin 10 production in colorectal cancer predicts 
the development of metastases 


K.F. Chin, K. Topping, R. O’Hara, K.M. Gaskell, 

J. Greenman, J Hartley, A.W. MacDonald, M.J. Kerin and 
J.R.T. Monson Academic Surgical Unit, The University of 
Hull, Hull 


Background: Patients with colorectal cancer have decreased interleukin 
(IL)-12 production and increased serum IL-10. IL-12 has been shown 
to stimulate cell-mediated anti-tumour response (T-helper | lympho- 
cytes) while IL-10, its most potent inhibitor, 18 a product of T-helper 2 
lymphocytes This study aimed to assess whether an imbalance of 
IL-12 and IL-10 predicts the development of metastases in colorectal 
cancer following curative surgery 

Method: Venous blood was obtained from £5 patients with colorectal 
cancer prior to curative resection Peripheral blood mononuclear cells 
were incubated with Staphylococcus aureus Cowan’s strain 1 m vitro 
for 24 h to assess IL-12 expression after stimulation and serum was 
used for IL-10 measurement. IL-12 and IL-10 levels were assayed by 
ELISA. The median radiological and clinical follow-up was 29 (20- 
35) months $ 

Results: IL-10 was significantly higher ın patients who developed dis- 
tant metastases than those who did not (P = 0-01, median 5-49 pg/mL 
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vs. 3-39 pg/mL)* IL-12 levels were equally distributed between the 
two groups (P = 09, 12 65 pg/mL vs. 11-75 pg/mL)* Levels of IL-10 
above the median preoperative level of 4-07 pg/mL accurately pre- 
dicted the development of metastases (P = 0 007)f, but not the nodal 
stages. (* = Mann-Whitney U-test, t= Fisher’s exact test.) 
Conclusion: A substantial number of colorectal cancer patients have 
cell-mediated immunosuppression However, this does not seem to pre- 
dict outcome. In contrast, enhanced IL-10 production in patients with 
colorectal cancer is a predictor of future development of metastases, 
and may help select suitable patients for further adjuvant therapy 
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Pyrrolidine dithiocarbamate an enhancer of 5-FU activity 
paradoxically reduces intestinal toxicity 


S.P. Bach, S.T. O'Dwyer, A.J.M Watson, C.S. Potten and 
D.E.F. Tweedle Epithelial Biology, Paterson Institute, 
Christie Hospital, Manchester 


Background: Pyrrolidine dithiocarbamate (PDTC), an antioxidant, en- 
hances the cytotoxic action of 5-fluorouracil (FU) ın colorectal cancer 
cell lines by promoting apoptosis. We have investigated the effect of 
PDTC on 5-FU toxicity in normal gut mucosa. 

Method: 5-FU (40 mg/kg) was administered mntraperitoneally to 78 
male BDF | mice, alone and in conjunction with PDTC (250 mg/kg) 

Apoptosis and mitosis were determined in small intestine and colon 
by morphological analysis at intervals up to 72 h after treatment 

Apoptotic and mitotic indices were calculated at each crypt cell 
position as the number of positive cells per 100 cells measured. The 
appropriate Home Office licenses were in place. 

Results: 5-FU alone unduced high levels of apoptosis and suppression 
of mitosis throughout the mtestine. Data combined from transitional 
cell zone of colonic crypts (cell positions 5-15). 





6h 12h 24h 36 h 72hb 

Apoptouc index 5SFU 103 245 1770 ggi 015 
PDTC 058 118 7 24* 100 036 

Mitotic index 5-FU 079 048 060 0 145 
PDTC 079 124 033 133 291" 


*P <0 001, median test 


PDTC reduced the total number of apoptotic events measured in the 
colon by 48 per cent. There was marked mitotic suppression in the 
colon up to 72 h after treatment. PDTC treatment increased mitotic 
events ın the colon by 51 per cent and normal levels were achieved 
at 72h. 

Conclusion: In the colon PDTC may ameliorate 5-FU toxicity by redu- 
cng cell death and enhancing proliferative activity. 
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Colorectal cancer vascularity does not influence prevalence of 
circulating tumour cells 


P. Mathur, R.Q. Wharton, S. Saini and T.G. Allen- 

Mersh Department of Gastrointestinal Surgery, Imperial 
College School of Medicine, Chelsea and Westminster Hospital, 
London 


Background: Tumour vascularity has been related to nsk of cancer dis- 
semination. This could be because greater vascularity offers more 
tumour cell access to the circulation or because tumour cells with a 
greater angiogenic potential are more likely to survive in metastatic 
sites We assessed the relation between tumour vasculanty and circu- 
lating tumour cells (CTC) ın colorectal cancer 

Method: Three peripheral venous blood samples from 33 colorectal 
cancer patients (20 primary, 13 liver metastases) were assessed for 
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CTC using reverse transcription polymerase chain reaction for carcino 
embryonic antigen (CEA) and cytokeratin (CK)20 complimentary 
(c)DNA. Blood from ‘no-cancer’ patients was also examined for 
CTC as a negative control Samples were considered positive if either 
CEA or CK20 was identified in any sample Histological sections of 
tumour biopsies from all patients were stained for vasculanty with 
the CD31 anti-endothehal antibody. Vessel count and vessel volume 
were determined at x 200 magnification using standard critena. Speci- 
men vasculanty was dichotomized around the median into high or low 
vascularity Vascularity cartegory and the presence of CTC were com- 
pared by contingency talle analysis using Fisher’s exact test 

Results: 





CTC pontive CTC negative 
(no of patients) (no of patents 
Vessel count 
High > 14 5fmm? 18 14 
Low <14 5/mm? 10 14 
P-value 037 034 
Vessel volume 
High >9 2/% 3 2 
Low <92% 2 3 





There were no significant Ccifferences in CTC prevalence by tumour vas- 
culanty for primary and metastatic tumours when assessed individually 
A CTC-positive result occarred in 3 of 70 ‘no cancer’ control patients 
Conclusion: Use of multiple blood samples and two cDNA assays 
revealed a high prevalence of CTC (85 per cent) in colorectal cancer 
regardless of vasculanty. The relationship between tumour vascularity 
and dissemination ıs more likely to be explained by angiogenesis- 
related differences ın tumour cell survival after metastasis than by 
access to circulation within the primary tumour 


Oncology 016 


Adhesion is altered after endothelial exposure to tumour 
necrosis factor-x or mitemycin C 


K. Seymour, J.A. Kirby, B.K. Shenton and 
R.M. Charnley Department of Surgical Sciences, Medical 
School, University of Newcastle upon Tyne, Newcastle upon Tyne 


Background: Changes ın the expression of adhesion molecules on endo- 
thelium in response to agents used in the therapy of colorectal cancer 
have been described Our sım was to quantify changes in endothelial 
expression E-selectin, ICAM-1 and VCAM-1 and subsequent 
adhesion of colorectal tumour cells. 

Method: The endotheltal cells line EA.hy926 was exposed to control 
medium, tumour necrosis factor (TNF)-a (1 ng/mL) or mitomycin c 
(40 pg/mL) for 24 h The tumour cell lines used were COLO205 and 
HT29 Expression of the adhesion molecules by EA hy926 was quan- 
tified by flow cytometry, using standard calibration beads (Dako™) 

Endothelial tumour-cell adhesion was quantified by flow cytometry 

In adhesion assays 5x10 tumour cells were added to confluent 
endothelial monolayers From the mixed cell population, colorectal 
tumour cells were disntmguished by expression of epithelial antigen 

Incorporation of Flow-Count Fluorospheres™ allowed absolute cell 
counts to be made and rosetting ratios were estimated 

Results: Compared to control endothelium, after exposure to TNF-a 
there 1s increased binding of COLO205 and reduced binding of 
HT29 Similar results are noted with mitomycin c EA.hy926 expres- 
sion of E-selectin ıs not altered significantly at 24 h with either agent 

Endothelial expression of ICAM-I ıs upregulated significantly by 
TNF-a (P <0 001, Students t-test) but unchanged with mitomycin c. 
Endothelial expression of VCAM-1 1s upregulated significantly in 
response to both TNF-a (P < 0 001, Students t-test) and mitomycin c 
(P = 0-005, Students t-test). 

Conclusion: We have shown that the exposure of EA hy926 to either 
TNF-a or mitomycin c modulates the adhesion of colorectal cancer 
cell lines, furthermore we heve demonstrated changes in adhesion mo- 
lecules expressed by the encothelrum. 
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Intraperitoneal chemotherapy using 5-flnorouracil in icodextrin 4% 


K.B Hose, D.J. Kerr*, J.A. Gilbertt, M. Downes*, G. Lakin, 
G. Pemberton*, K. Timms, A. Youngt, E.M. Peersțt, 

C.B. Brownt and Y. Berant University Department of 
Surgery, Sheffield, * University Department of Oncology, 
Birmingham, tML Laboratories plc 


Background: Relapse following surgery for colorectal cancer 1s often 
associated with locoregional recurrence Previous studies have shown 
benefits of imtrapentoneal chemotherapy (IPC) Thus study aimed to 
assess the practicality, pharmacokinetic profile (p/k) and toxiaty of 
IP 5-fluorouracil (5-FU), and to detemine the fluid dynamic profile 
of 1codextin (ico) 4 per cent —a novel 1so-osmotic glucose polymer 
solution (ML Labs). 

Methods: Twenty-four patients had a Tenckhoff catheter inserted at 
the time of primary resection. Between days 1 and 21 increasing vo- 
lumes of ico (up to 2 L) were instilled and left to dwell. Patients were 
taught to change the fluid and administer 5-FU ın ico at home Up to 
six courses of 5-FU were administered with 2-week rest periods in be- 
tween using plain ico 

Results: Daily doses of 150-300 mg/m? 5-FU were well tolerated with 
minimal systemic toxicity Abdominal pain associated with prolonged 
high-dose 5-FU was thought to be caused by local inflammation and 
resolved on dose reduction and or withdrawal of treatment P/k stu- 
dies demonstrated a 3-log advantage of IP over intravenous concentra- 
tions of 5-FU. Volumes of 1-2 L of ico were well tolerated with dwell 
tumes of 8-96 h Intraperitoneal volumes were maintarned for >48 h 
with good distribution throughout the peritoneal cavity as assessed 
by computed tomography scanning 

Conclusion: Icodextrin 4% is a safe carrier solution which offers the 
potential of prolonged and extensive exposure of the peritoneum to 
compounded drugs The pharmacokinetic advantages if IP fluorouracil 
using this delivery system mert further assessment in a controlled 
clinical trial. 
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Curcumin induces apoptosis, causes cell cycle arrest and 
downregulates NF kappa B signal in colorectal cancer cells 


A.K. Kubba, D. Watson, B. Ansari and 
F.C. Cambell University Department of Surgery, University 
of Newcastle upon Tyne, Newcastle upon Tyne 


Background: Diet may account for geographical cancer differences. 
Curcumin (diferuloylmethane), an active component of turmeric and 
curry, is an important anticarcmogen but its mechanisms of action 
are unclear. This study tested the hypothesis that curcumin 1s anti- 
carcinogenic, through regulation of prohferation, apoptosis and cell 
cycle regulatory apparatus 

Method: Effects of curcumin (10-60 mcM) upon: a) the key transcrip- 
tional factor NF-kB, b) cell cycle; and c) apoptosis were assessed 1n 
benign human embryonic intestinal cells (INT-407) and malignant 
intestinal (HT-29) cell lines Cells were preincubated with or without 
curcumin then stimulated with 10 ng/mL recombinant human tumour 
necrosis factor (TNF)}-«. Nf-kB activation was assessed using a lucifer- 
ase reporter construct incorporating the Nf-kB promoter vs control 
Nf-kB-lacking vector. Cell cycle was assessed by flow cytometry while 
apoptosis was assessed using the Apo-direct DNA labelling method 
Results: TNF-stumulated NF-kB activation ın transfected HT-29 and 
INT-407 cells, by up to 15-fold. Curcumin inhibited TNF-induced 
NF-kB activation ın both cell cells (by up tp 90 per cent) and arrested 
cell cycle in the G2 phase in HT-29 cells and in the S phase ın INT-407 
cells The fraction of apoptotic cells increased 1n both cells lines but the 
effect was more pronounced in HT-29 cells 

Conclusion: Curcumin induces apoptosis, arrests cell cycle and inhibits 
NF-kB activation in colon cancer cells. This may point to its potential 
use in the chemoprevention of colorectal cancer and may explain the 
difference in incidence of this cancer among different populations 
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Macrophage colony stimulating factor and its role in metastatic 
breast cancer 


J. Iddon, G. Byrne, P. Baird, J. Hoyland, A.J, Freemont, 

A. Howell and N.J. Bundred Department of Surgery, South 
Manchester University Hospital, Department of Pathology, 
University of Manchester, and Department of Oncology, 
Christie Hospital, Manchester 


Background: The aim of this study was to determine whether macro- 
phage colony stimulating factor (MCSF), a cytokine known to influ- 
ence osteoclast development and activity, is mcreased ın bone 
metastases from breast cancer, when compared to primary tumours 
or metastases in other sites. 

Method: The expression of mRNA to MCSF and MCSF-receptor was 
assessed in primary breast cancers (n= 36), bone metastases (n= 28) 
and other metastases (n = 27), using m situ hybridization. Serum levels 
of MCSF were measured using an ELISA, in normal women (n= 80), 
women with early breast cancer (n= 10), and women with metastatic 
breast cancer (n= 82) 

Results: More bone metastases expressed MCSF mRNA when com- 
pared with primary breast tumours (P=0 05, x? test), and more bone 
metastases expressed MCSF receptor mRNA when compared with 
other metastases (P=0 05, x? test), but not when compared with other 
metastases Co-expression of receptor and ligand occurred more fre- 
quently m bone metastases than primary tumours or other metastases, 
but when mRNA levels were expressed as a score, no correlation was seen. 





ISH No of No of Median No of Median No 
results samples MCSF score receptor score 


expressing, 
positive (%) (range) positive (%) (range) both (%) 
Breast 1° 36. 14 (39) 3 (0-6) 26 (72) 350-9) 1263 
Bone 2° 28 18 (64) 4 (0-6) 23 (82) 30-6) 14 (50) 
Other 2°. 27 15 (56) 3 (0-9) 14 (52) 309 709 


Serum levels of MCSF were higher in women with metastatic breast 
cancer when compared to early breast cancer (P=0-026 Mann- 
Whitney U-test) or normal postmenopausal women (P=0-00001 
Mann-Whitney U-test). 

Conclusion: MCSF and its receptor both show increased expression in 
bone metastases, where co-expression may improve survival through 
autocrine stimulation. Serum MCSF may be a useful marker for ad- 
vanced breast cancer as high levels are seen in women with metastases. 
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Effects of the Magenstrasse and Mill operation on leptin and 
insulin resistance 


A.R Carmichael, D Johnston, R.F.GJ. King and 
H.M. Sue-Ling Academic Department of Surgery, Leeds 
General Infirmary, Leeds 


Background: It 1s proposed that sulin resistance is associated with in- 
creased plasma leptin levels independent of body fat mass ın humans. 
Method: The Magenstrasse and Mill (MM) procedure 1s a relatively 
new form of non-banded vertical gastroplasty for the treatment of 
obesity which aims to preserve normal gastric emptying. We studied 
12 normal controls, 39 morbidly obese patients and 39 patients 
3 (range 1-8) years after the MM procedure The morbidly obese 
group was simular to the MM group, before the MM patents received 
anti-obesity surgery. Fasting plasma glucose, insulin and leptin levels 
were measured. Insulin resistance was calculated by HOMA-R index. 
Results: All results are expressed as mean and standard deviation 
Mean (SD) body mass index decreased from 48 (7) to 33 (5) kg/m, 
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P<0-0001 Fuifty-nme per cent of excess weight was lost Fasting 
insulin was found to be 35-5 (22-3) mU/L in the obese group compared 
to 15-5 (7 1) ın the MM group (P<0 0001). Fasting leptin was 37-9 
(15 4) ng/mL in the obes2 group compared to 19-1 (12 7) in the MM 
group (P=0-0001) Insulin resistance in the obese group was 96 
(7 2) and 3 5 (1-9) ın the MM group (P<0.0001) 

Conclasion: Decrease in insulin resistance after weight loss produced 
by the MM procedure was accompanied with a decrease ın plasma le- 
vels of leptin. 
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Effect of oestrogen and progesterone on the expression of 
vascular endothelial growth factor, tissue factor and nitric oxide 
in T47D breast cancer zells 


A.K. Kakkar, Y. Sirivatanauksom, L. Thamrongwittawatpong, 
J.J. Batten, R T. Mathie and R.C.N. Williamson 
Department of Gastroirtestinal Surgery, Imperial College 
School of Medicine, Hcmmersmith Hospital, London 


Background: The role of cestrogen and progesterone in breast cancer 
biology remains unclear. We have assessed their ability to stimulate 
vascular endothelial growth factor (VEGF), tissue factor (TF) and mitnic 
oxide (NO) as mechanisms leading to increased tumour angiogenesis 
Method: T47D breast cancer cells were stimulated by micromolar to 
picomolar doses of 17B-oestradiol and/or progesterone for 24 bh or 
48 h. Levels of VEGF and TF were measured by enzyme-linked immuno- 
sorbent assay. NO production was measured by chemiluminescence 
Results; Both hormones trcreased dose-dependently the proliferation 
of T47D and had no toxic effect at the doses used ın this study Oestra- 
diol had httle effect on V2GF and TF production at either 24 h or 
48 h, whereas progesterone alone or in combination with oestradiol at 
24 h and 48 h induced a cose-dependent increase of VEGF and TF, 
with a maximal 4-5 fold response produced by the dose of 107° M 
(P<0 001). Both hormones stimulated NO production in a dose- 
dependent manner at 24 h, micromolar doses producing marked 
(2-4 fold) NO accumulation (P=0-002 and P<0 001 for oestradiol 
and progesterone, respectively) The NO production induced by these 
hormones was completely mhibited by L-NMMA (107107? M) and 
by tamoxifen (1078-1074 M) (P<0 001 ın each case). 

Conclusion: These data shaw that oestrogen and/or progesterone play 
a role in the expression of VEGF, TF and NO in T47D breast cancer 
cells and suggest they have a role in breast cancer angiogenesis. 
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Attenuation of the catecholamine sensitivity induced by pulsatile 
arterial perfusion of saphenous vein 


D.K. Beattie, M. Goslirg, A.H. Davies and J.T. Powell 
Imperial College Medical School at Charing Cross, London 


Background: The increased sensitivity to catecholamines induced by 
surgical preparation and/or pulsatile arterial perfuston of saphenous 
vein could promote vein graft vasospasm and increase the workload 
on vein. We have investigated how this heightened sensitivity to cate- 
cholamines can be attenuated. 

Method: Saphenous vein, harvested at coronary artery bypass surgery 
or high ligation for correction of varicose veins, was subjected to arter- 
ial or venous flow conditions in an ex vivo bypass circuit for 90 min 
The oxygenated Krebs solution perfusing the vein was supplemented 
with cromakalim (Karp channel opener), nifedipine (calcium channel 
antagonist), Gd?~ (stretch-activated ion channel blocker) or adeno- 
sine. Other experiments compared veins with and without an external 
stent of polytetrafluoroethy.ene (PTFE) perfused with Krebs solution. 
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The vasomotor tone of vein rings was assessed by organ chamber 
pharmacology 
Results: 





Phenylephrine ECs (uM) 











Flow condition (#) Pre-circuit Post-circuit 
Venous (7) 1042 9+I1t 
Arterial (8) 1445 2+It 
Artenal+5 pM cromakalim (6) 1244 742 
Arterial + 20 pM nifedipine (5) 155 15+6 
Artenal+ 10 pM Gd?* (4) 1044 241* 
Artemal+ PTFE stent (4) 1744 1042 
Peak tension (g) 
Flow condition (n) Pre-circuit Post-curcuit 
Venous (7) 25403 3040 4f 
Artenal (8) 44407 10 241 It 
Artenal-++5 uM cromakalim (6) 51403 63416 
Artertal +20 pM nifedipine (5) 26+04 34413 
Artenal+10 uM Gd?* (4) 42+10 11044 5* 
Artenal + PTFE stent (4) 33411 32410 





*P<0 05, tP<0 005 paired i-test 


Conclusion: Arterial, but not venous, flow induces increases in contrac- 
tility and sensitivity to phenylephrine. These increases can be attenuated 
mechanically, by external stenting of vein to limit circumferential de- 
formation, or pharmacologically by blockade of both voltage-gated 
calcium channels or the opening of Karp channels. These data suggest 
that both pharmacological and mechanical methods could limit the 
work-load on newly implanted vein grafts. 
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Expression of matrix metalloproteinases and their inhibitors in 
liver metastases from colorectal carcinoma 


S.R. Kelly, K.-J. Palmer, A.C. Gough, M. Rees and 

J.N. Primrose University Department of Surgery, 
Southampton General Hospital, Southampton and 

* Hepatobiliary Unit, North Hampshire Hospital, Basingstoke 


Background: Matnx metalloprotemases (MMPs) and their inhibitors 
(TIMPs) are a group of enzymes involved in extracellular matrix 
breakdown and remodelling, and a disruption tn their normal balance 
has been implicated ın invasion and metastatic spread in colorectal 
carcinoma (CRC) The expression pattern of all three groups of 
MMPs (collagenases MMP 1,8 and 13, gelatinases MMP 2 and 9, stro- 
melysins MMP3 and 7) and two of the TIMPs (1 and 2) was examined 
in hepatic tissue and CRC metastases 

Method: Fresh tissue, obtained from 30 patients undergoing hepatic 
resection for metastases from CRC and three patients with benign 
liver lesions, was immediately snap frozen in liquid nitrogen. Total 
cellular RNA was extracted from the metastasis, the immediately 
adjacent liver (within 1 cm), and distant liver (>5 cm distant), and 
subjected to reverse transcription using an oligo dT pnmer RT-PCR 
was performed using specific oligonucleotide primers to detect MMPs 
1, 8, 13, 2 and 9, 3 and 7, TIMPs 1 and 2; and B-actin (a ubiquitously 
expressed gene) The PCR products were analysed by non-denaturing 
polyacrylamide gel electrophoresis and specificity confirmed by 
sequencing 

Results: Collagenases: MMP | mRNA was expressed by all 30 metas- 
tases, ın 18 samples of the adjacent liver (weaker in 14), and in 11 of 
the distant liver specimens (weaker in eight). There was no expression 
1n or adjacent to the benign lesions MMP 8 mRNA was expressed by 
all tissue samples collected MMP 13 mRNA was expressed weakly by 
three metastases, two adjacent liver specimens and not at all by the 
benign lesions. Gelatinases: MMP 2 mRNA was not expressed 
whereas MMP 9 mRNA was expressed by 25 metastases, 12 adjacent 
liver (weaker ın five) and 11 distant liver specimens (weaker in five), 


compared with expression ın only one benign lesion. Stromelysins: 
MMP 3 mRNA was expressed by all 30 metastases, ın 27 adjacent 
livers (weaker in 10) and 28 distant liver specimens (weaker in eight), 
as well as all benign lesions. MMP 7 mRNA was expressed by 28 meta- 
stases, 25 adjacent livers (weaker in 10) and 20 of the distant liver 
specimens (weaker in seven), but only weakly in one benign lesion. 
TIMPs: TIMP | and 2 mRNA was expressed in all 30 metastases 
and distant liver specimens at equivalent levels However, ın 18 of 
the 30 patients TIMP 1 expression was lower ın the adjacent liver, 
and in 24 of the 30 patients TIMP 2 expression was lower In the be- 
nign lesions TIMP | and 2 mRNA levels were equal throughout 
Conclusion: These results suggest both up-regulation of MMP 1, 9 and 
7m the CRC metastasis and down-regulation of TIMP | and 2 in the 
immediately adjacent liver tissue facilitates local growth of hepatic meta- 
static disease The use of new synthetic inhibitors of MMPs may re- 
dress this imbalance giving rise to a novel therapy. 
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Characteristics of patients expressing a novel cancer cachectic 
factor 


S.J. Wigmore, M D Barber, M.J. Tisdale*, J.A Ross, 

K CH. Fearon University Department of Surgery, Royal 
Infirmary of Edinburgh, Edinburgh and * Department of Cancer 
Biochemistry, Pharmaceutical Sciences Institute, Aston 
University, Birmingham 


Background: A novel tumour-denved cachectic factor named proteoly- 
sis-induced factor (PIF) was identified recently ın the urme of weight- 
losing cancer patients but was not present ın the urine of weight-stable 
cancer patients or weight-losing controls with benign disease The pre- 
sent study describes the nutritional charactenstics of patients with can- 
cer who excrete PIF ın their urine and the relationship between PIF 
and the acute-phase protein response 

Method: Protein was isolated from unne from 55 patients with 
tumours of the head of pancreas by precipitation and ultrafiltration 
and PIF was then identified by western blotting of nitrocellulose mem- 
branes using a previously developed monoclonal antibody. Full nutn- 
tional assessment of patients was undertaken at the same tıme as unne 
collection. C-reactive protein (CRP) concentrations and survival dura- 
tion were also recorded. 

Results: PIF was detected in the unne of 80 per cent of patients These 
patients had a significantly greater total weight loss (P=0-0002) and 
rate of weight loss (P=0 0001) compared with patients whose urme 
did not contain PIF No difference was observed in CRP concentra- 
tion between patients who produced PIF and those who did not. Over- 
all the presence of PIF was not associated with impaired survival 
duration however elevated CRP was associated with a significantly 
worse prognosis (P<0:05). Patients whose urme contained PIF had 
a significantly greater pre-illness stable body weight than those whose 
urine was negative for PIF (P=0 009). It ıs not clear whether the dif- 
ference in pre-illness stable weight represents a sample error or 
whether PIF is produced ın relation to body weight or some portion 
of this 

Conclusion: PIF ıs associated with accelerated rate of weight loss in 
patients with tumours of the pancreatic head. This observation 
appears to be independent of the effect of an elevated hepatic acute- 
phase protein response 
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Helicobacter pylori- and omeprazole-induced hypergastrinaemia 
promote colorectal carcinogenesis 


A.M. Smith, T. Morris, B.J. Rowlands*, S.A. Watson The 
Academic Unit of Cancer Studies and * Department of Surgery, 
University of Nottingham, Nottingham 
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Background: Old dogma suggests that hypergastrinaemua 1s safe; this 
tenet has arisen from the results of poorly controlled epidemiological 
studies and the use of inappropriate animal models The aims of this 
study were (1) to determme whether hypergastrinaemia induced by 
two methods promotes the proliferation and progression of colorectal 
adenomas and (ii) to confirm hypergastrnaemia as the mediator by 
the addition of an anti-gastrin agent. 

Method: The APC mouse model of polyposis coli was used APC!” 
mice were randomized to four groups (:ncluding a control group) to 
receive. omeprazole (75 mg/kg, daily oral treatment), omeprazole + 
gastrimmune (a gastrin ummunogen inducing the m situ formation of 
anti-gastrin antibodies); H pylor: (Sydney strain) — infection was 
established with 24 h broth-grown cultures and by sequential oral 
gavage of 10° organisms Control mice recerved oral velucle control + 
a control immunogen. Serum gastrin levels were measured by radio- 
immunoassay. Confirmation of bacterial colonization in 100 per cent 
of mice was by staining with 1% toluidine blue ın Sorensons Pror to 
termination, bromodeoxyuridine was administered to generate a pro- 








hferation/labelling index (LI) 
Results: 
Proliferation [mean LI 
(£SEM) Mann-Whitney 
U-test] 
Group Mice Gastrin pg/mL Median Normal Tumour 
(n) [IQR] (Mann~ survival mucosa (% positive 


Whitney U-test) (weeks) (% positive nuctei/ 
[IQR], Log nucke/crypt) section) 








rank test 
Control 22  67[52-57) 9 [6 5-13] 49421 132474 
Omeprazole 28 236 [198-324] 6 [B65 75438 170483 
P=0 023 P=0002 P=0020 P=0025 
H pylori 23 683 [563-822] 6[3565 83438 16877 
P=0 006 P=0004 P=0012 P=0 029 
Omeprazole+ 32 Bound gastrin 8 [6-14] 27425 81449 
gastrimmune identified P=0-11 P=#0000! P=0 0001 


Conclusion: We have demonstrated that hypergastrinaemia induced by 
two methods produces a significant increase m tumour proliferation 
rate and results ın a sigmficant decrease in survival in the APC™™, 
the deleterious action 1s mediated by gastrin as the addition of the 
anti-gastrin agent leads to complete reversal. This study demonstrates 
that hypergastrinaemia promotes colorectal carcinogenesis Given the 
high prevalence of H pylori infection and proton pump inhibitor 
admumstration, properly designed prospective studies are now indicated 


Br. i. NS Ure. Val RÁ Sunni j Tune 1999 
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Polymorphisms in two metabolic enzymes may confer lipid 
atherogenicity in patients with chronic allograft failure 


N. Haldar, S. Marshal, A. Mclaren, P. Morris and 
K Welsh Nuffield Department of Surgery, John Radcliffe 
Hospital, Oxford 


Background: A multivariate analysis of risk factors for chronic renal 
allograft failure (CRAF) in 922 transplant recipients at this centre 
revealed high lipid levels to be the strongest independent factor 
predicting late graft failure This is in keeping with the histological 
features of CRAF that resemble artenosclerotic disease, though why 
some recipients with hyperlipidaemia can go on to long-term graft sur- 
vival remained to be answered 

Method: We therefore set out to establish the role of genetic vanation 
in determining lipid traits and their effect on graft outcome To 
achieve this we developed a method of detecting multiple variable loci 
in genes involved in pid metabolism Using a PCR-SSP technique, 
variations in 28 genes were assessed ın 80 patients with long-term graft 
(LTG) survival compared to 70 patients with biopsy proven CRAF 
Results: We found significant effects of gene variants in two important 
enzymes: lipoprotein lipase, a rate-limiting enzyme converting chylo- 
microns to triglyceride-nch LDL, and a ligand for LDL uptake into 
arterial walls, and manganese superoxide dismutase (MnSOD) m- 
volved in oxidation of LDZ cholesterol to ıts more atherogemc form. 
Within the CRAF group, a T/C substitution in intron 6 of the lipase 
gene was associated with high triglyceride [mmol/L] (3 23 vs 1 78, 
P=0-001) This substtuticn was responsible for the difference in tri- 
glyceride levels between the CRAF and LTG groups (3 23 vs 2-00, 
P=0-0001) Similarly a Val/Ala substitution ın MnSOD associated 
with high cholesterol [mmol/L] in the CRAF group (7 98 vs 6 53, 
P=(0 002) was responsible for the difference in cholesterol between 
the two groups (7 98 vs 6-73, P= 0 0004). In addition we found hyper- 
hpidaemia was detrimental to long-term graft survival only in those 
recipients with either the lipoprotein lypase C allele (56 years vs 
8-5 years, P=0-000006) or the MnSOD ala allele (5 1 years vs 8 5 years 
P=0-000001), both alleles also having an additive effect. Hyper- 
lipidaemia in patents without these alleles had no effect on 
graft survival 

Conclusion: We conclude that genetic vanation of these enzymes deter- 
mine an atherogenic lipid phenotype in renal transplant recipients 
This may define a group that should be targeted with lipid-lowering 
therapy Further work will determine whether these polymorphisms 
are also involved in hyperhpidaemia associated with other forms of 
atheromatous disease. 
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Evaluation of quality of life after laparoscopic anti-reflux surgery 


C.K. MacKay, G. Bell, R.C. Stuart, A. Urie, G.M. Fullarton 
and the West of Scotland Anti-Reflux Study Group West of 
Scotland Anti-Reflux Study Group, cjo Department of Surgical 
Gastroenterology, Gartnavel General Hospital, Glasgow 


Background: Laparoscopic anti-reflux surgery has developed as an 
attractive long-term treatment option m gastro-oesophageal reflux dis- 
ease, but the effects of this surgery on quality of life issues remains largely 
unknown Our aim was to assess the impact of laparoscopic anti-reflux 
surgery on quality of life, using the Short Form-36 questionnaire 
Method: Ninety-two patients with significant reflux disease confirmed 
on 24-h pH studies underwent laparoscopic antr-reflux surgery in seven 
hospitals Each patrent completed SF-36 forms before and 6 months post- 
operatively Scores were calculated for each of the eight health concepts 
and data compared using a Mann-Whitney U-test analysis 

Results: Of 92 patients, mne failed to return forms, and 11 forms were 
completed inadequately, leaving a study population of 72 patients (40 
male, median age 47 years) 





Median pre- Median post- 

operative score operative score P-value 
Physical function 75 875 <0 04 
Role (physical) 50 100 <0 002 
Bodily pain 42 74 <0 00001 
General Health 52 685 0 007 
Vitality 67 75 0 0001 
Social functioning 75 93-8 001 
Role (emotional) 100 100 ns. 


Mental health 68 78 0 009 


Conclusion: Laparoscopic anti-reflux surgery results in a significant 
umprovement ın health-related quality of Lfe The SF-36 may be an ım- 
portant means of assessing response to anti-reflux surgery. 
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Outcome of revisional anti-reflux surgery 


J R. Duncan and J.R. Anderson Department of Surgery, 
Southern General Hospital, Glasgow 


Background: The aim of this study was to assess the results of revi- 
sional anti-reflux surgery and identify any obvious differences between 
this and previous series which may influence the future management of 
such surgically challenging patients. 

Method: Fifty-seven patients underwent a revisional anti-reflux pro- 
cedure between 1985 and 1995. All patients underwent pre-operative 
upper gastrointestinal endoscopy, 24-h pH monitonng and oesopha- 
geal manometry. Selected cases also underwent scintigraphic gastric 
emptying studies Cause of failure of the orginal operation was 
classified as described by Skinner et al Symptomatic outcome was 
evaluated by the De Meester score. 

Results: Forty-seven patients had a previous transabdominal 
approach, of which a 360° Nissen fundoplication was the commonest 
procedure (26 patients) Seven patients previously had a partial wrap, 
six an Allison repair, six an Angelchik prosthesis and two a posterior 
gastropexy. Of the 10 patients who had a previous transthoracic 
procedure. Seven had a 360° wrap and three a Belsey operation. The 
causes of failure of original surgery were indentified as: i) sphincter 
mechanism failure to stop reflux (17 patients), ii) oesophageal clear- 
ance failure (nine patients), ui) categories i) and u) combined (21 
patients), 1v) alkaline reflux (nine patients); and v) no reflux, ie incor- 
rect orginal diagnosis (one patient). Re-operation was performed 
transabdommnally in 42 patients: Nissen fundoplication (24), Collis— 
Nissen (12), posterior gastropexy (five), left colon iterposition 
(one), and transthoracically in 15 patients: Collis-Nissen (nine); 


an 


Nissen (five); Thal patch + fundoplication (one) Intra-operative 
complications occured in four patients. oesophageal rupture (one), 
splenic trauma (2-3 requimmg splenectomy). There were no deaths. 
Forty-eight patients (87 per cent) had an excellent to good sympto- 
matic outcome, and nine a poor outcome (dysphagia, three patients, 
reflux, sıx patients). 

Conclusion: These results compare favourably with previous reported 
series and the heterogeneity of previous surgery ın the group studisd 
confirms that no specific type of anti-reflux procedure is devoid of 
the nsk of a poor outcome necessitating further surgery. Equally var- 
1ed are the operations performed to treat such patients, emphasizing 
the mmportance of surgeons treating them to be experienced in the 
whole range of oesophago-gastnic procedures and able to vary the cp- 
erative approach and revisional surgery as dictated by detailed preo- 
perative evaluation and intraoperative findings 
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Patient outcome following laparoscopic anterior partial 
fundoplication: follow-up of a series of 211 patients 


S. Ross, A. Jabbar*, S. McLeer, C.R Ramsay and i 
Z.H. Krukowski* Health Services Research Unit and 
* Department of Surgery, University of Aberdeen, Aberdeen 


Background: This study aimed to review independently the outcome of 
a consecutive series of 211 patients who had undergone a laparosccpic 
anterior partial fundoplication for uncomplicated gastro-ocesophageal 
reflux disease (GERD). 

Method: Prospectively collected data were supplemented by case-note 
review. Each patient was sent a postal questionnaire including a gen- 
eral health status measure (SF-12), a gastrointestinal symptom scale 
(GSRS), a modification of the De Meester symptom score, and was 
asked to rate the success of their operation. 

Results: The mean age was 45 9 (range 23-68) years, 92 (44 per cent) 
were female. Median length of operation was 75 (IQR 60-95) min. 
There were no conversions Median hospital stay was 1 (IQR | to 2) 
day. Nine (4 per cent) patients required subsequent oesophageal dilaton. 
Seven (3 per cent) required a second operation for recurrent reflux. Fol- 
low-up was carried out at median 25-5 (range 3-60) months after opera- 
tion. After one mailing, 152 (76 per cent) patients responded from 200 
whose current addresses were available. SF-12 results were ın the nonmal 
range. Nmety-four (62 per cent) had a De Meester symptom score of 1 or 
less, with 41 (27 per cent) reporting at least occasional dysphagia over the 
past month The most troublesome symptoms over the past week were 
epigastric pain 24 (16 per cent), nausea 17 (12 per cent), borborygmi 21 
(14 per cent), bloating 31 (21 per cent), excess belching 16 (11 per cent), 
excess flatus 32 (21 per cent), diarrhoea 15 (10 per cent), urgent nee¢ for 
bowel movement 14 (9 per cent), incomplete emptying of bowels 14 (9 per 
cent), constipation 8 (5 per cent) Outcome of the operation was rated as 
good or excellent by 121 (81 per cent) 134 (89 per cent) would recom- 
mend the operation to someone else 

Conclusion: Independent review of this large series of patients suggests 
that laparoscopic anterior partial fundoplication gives equivalent 
symptom control to that reported after laparoscopic 360° fundoplica- 
tion (Scand J Gastroenterol 1996, 31: 1052), and in-patients referred 
for upper gastromtestinal endoscopy who have undergone no surgery 
(Scand J Gastroenterol 1993; 28. 681) 
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Gastric emptying is preserved after the Magenstrasse and [Mill 
procedure 


A.R. Carmichael, D Johnson, M.C.P. Barker, J C. Boyce, 
R.F. Bury, R.F.GJ. King and H.M. Sue-Ling Academic 
Department of Surgery and Nuclear Medicine, Leeds General 
Infirmary, Leeds 
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Background: Our hypothesis was that gastric emptying is preserved 
after the Magenstrasse and Mill (MM) procedure 

Method: Gastric emptying studies were performed 1n sitting posture, in 
10 morbidly obese patients (MO group) and, in 13 patients a mean of 3 
(SD 1) years after the MM procedure (MM group) Seven people of 
normal weight were also recruited as controls. They were matched 
for age, sex and height to the MM and MO group. The liquid meal 
consisted of 200 mL of water contaimng 10 MBq of Tc-DTPA The 
solid test meal consisted of one scrambled egg labelled with 10 MBq 
of Tc-MAA, on two pieces of toasted bread with butter 

Results: Three years after the MM procedure, mean (SD) weight loss 
was 42 (19) kg with a mean 58 (20) per cent loss of excess weight. All 
results are expressed in min as median (25th and 75th percentile). In 
the control group, t% was 97 (85-110). In the MO group t% was 
140 (86-220), whilst ın the MM group t% was 79 (46-150) The per- 
centage of the solid meal retained ın the stomach at 100 min was cal- 
culated to 49 (44-54) per cent ın the control group, 61 (44-72) per cent 
in the MO group and 42 (22-63) per cent in the MM group. Median 
gastric emptying for solids was 0 7 (0-6-0-8) per cent in the control 
group, 0-5 (0-3-0 8) per cent ın the MO group and 09 (0-4-1 4) per 
cent in the MM group There was no statistically significant difference 
1n the emptying times in these three groups 

Conclusion: The MM procedure thus achieves acceptable weight loss, 
while preserving gastric emptying mechanisms and thus minimizing the 
possibilty of side-effects such as vomuting, dumping, and diarrhoea. 
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Long-term results of sapheno-peritoneal shunting for the 
management of diuretic resistant ascites 


I.J. Beckingham, H. Vadeyar, S.D. Ryder* and J. Doran 
Departments of Surgery and *Medicme, Queens Medical Centre, 
Nottingham 


Background: The majority of patients with liver failure and ascites can 
be managed successfully by diuretics Patients resistant to diuretic 
management require regular paracentesis or msertion of a silastic 
shunt. We describe a new technique and present the long-term results 
Method: Patients with intractable ascites (alcoholic cirrhosis 8, viral 
hepatitis 4, Budd—Chian 1, pnmary biliary cirrhosis 1) who were not 
candidates for transplantation were studied Doppler ultrasound was 
used to confirm patency of the sapheno-femoral vein junction (SFJ) 
The long saphenous ven was divided 12 cm distal to the SFJ and tun- 
nelled beneath the inguinal ligament and sutured to the bulging pen- 
toneum Shunt patency was assessed by comparison of pre- and 
postoperative requirement for paracentesis, Doppler flow within the 
shunt and contrast injection into the peritoneum Bacterial infections, 
renal function and coagulation indices were assessed. 

Results: Initial shunt function was successful ın 12 patients (86 per 
cent). Long-term follow-up was as shown in the Table 





Time (months) 0 6 12 18 24 
No alive 14 I1 8 4 2 
No with patent shunt 12 9 


6 3 I 
(86%) (82%) (75%) (75%) (50%) 


Frequency of paracentesis was reduced from | 7 per month pre-opera- 
tively to 0-1 per month (P<0 001) Shunt failure was associated with 
local wound sepsis ın two patients No changes were seen in serum 
creatinine or coagulation profiles (factor V, fibrin degradation products) 
Conclusion: Sapheno-peritoneal shunting provides an effective and 
lasting solution for the majonty of patients with diuretic resistant ascites 
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Role of endoscopic retrograde cholangiography (ERC) in 
patients undergoing laparoscopic cholecystectomy: experience 
with 500 cases in a district general hospital 


H. Charfare and S. Cheslyn-Curtis Department of Surgery, 
Luton and Dunstable Hospital, Luton 


Background: The need for cholangiography to identify possible bıle- 
duct stones in all patients undergoing cholecystectomy 1s contro- 
versial The aim of this study was to assess the results of a policy 
for selective preoperative ERC in patients undergoing laparoscopic 
cholecystectomy and to determine the incidence of postoperative 
symptomatic bile-duct stones 

Method: Between 1993 and 1998, 500 patients (male female ratio 1.5, 
median age 45, range 8-89, years) underwent laparoscopic chole- 
cystectomy under one surg-cal firm Patients were selected for ERC on 
the basis of symptoms, liver function tests (LFTs) and/or abnormal- 
ities on ultrasonography. 

Results: Eighty of the 500 (16 per cent) patients were selected to under- 
go preoperative ERC. ERT was abnormal (stones/dilated bile ducts) 
in 32 (40 per cent) Of the 48 (96 per cent) patients with normal 
ERC, 27 (58 per cent) had had a transient abnormality of LFTs during 
biliary colic or pancreatitis. Thirty-five patients were investigated for 
pain or jaundice between 1 week and 2 years after cholecystectomy 
ERC was performed in 25 (5 per cent) of which 10 (2 per cent) were 
abnormal Three patients had stones removed ın the early postopera- 
tive period and six betweem 3 months and 2 years 

Concinsion: A policy of selective preoperative ERC ıs an effective 
means of identifying and removing bile-duct stones The incidence 
of symptomatic gall stones following laparoscopic cholecystectomy 
1s very low 
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Accuracy of magnetic resonance cholangiography 


A.L. Khan, J. Brunton, S McClennan, M E. Flett, H Deans 
and M. Koruth Department of Surgery, Aberdeen Royal 
Infirmary NHS Trust, Foresterhill, Aberdeen 


Background: This study aimed to evaluate the diagnostic accuracy of 
magnetic resonance cholangiography (MRC) and compare it with en- 
doscopic retrograde cholangio-pancreatography (ERC) in detecting 
common bile-duct (CBD) calcul: in patients undergoing laparoscopic 
cholecystectomy. ` 

Method: Sixty-five patients who had clinical/biochemical evidence of 
CBD calcul (acute pancreatitis, ascending cholangitis, obstructive 
jaundice, deranged liver function test) underwent both MRC and 
ERC pror to laparoscopic cholecystectomy MRC was performed 
by T2-weighted MR sequence using a half-fourier acquisition single- 
shot turbo spin-echo (HASTE) technique. MRC was performed 
I day pror to ERC to reduce false-positive results When the two 
investigations disagreed, th> patients were subjected to laparoscopic 
cholangiography to confirm or exclude CBD calculi 

Results: The results agreed. in 58 patients (89 per cent) MRC was 
shown to be 94 per cent sensitive and 93 per cent specific in identifying 
CBD calculi. Similarly ERCP had a sensitivity of 93 per cent and a spe- 
cificaty of 92 per cent. However, diagnostic ERCP failed in 12 patients (15 
per cent) In three of these, MRC showed choledochohthasis. Stones were 
extracted ın all these patients 

Conclusion; MRC is a non-invasive investigation with no adverse 
effects and a high diagnestic accuracy comparable to diagnostic 
ERC MRC may thus avaid ERC in a substantial proportion (76 
per cent) of patients undergoing laparoscopic cholecystectomy 
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Routine vs ‘on-demand’ postoperative ERCP for small bile-duct 
calculi detected at intraoperative cholangiography: clinical 
evaluation and cost analysis 


B.J. Ammori, K. Birbas, D. Davides, A. Vezakis, M. Larvin 
and M.J. McMahon Leeds Institute for Minimally Invasive 
Therapy (LIMIT), Wellcome Wing, The General Infirmary, 
Leeds 


Background: The aim of this study was to compare the outcome and 
cost of two management strategies for small bile-duct calcul: detected 
at routine mtraoperative cholangiography; routine postoperative endo- 
scopic retrograde cholangiopancreatography (ERCP) vs observation 
alone with ‘on-demand’ ERCP. 

Method: Nine hundred and ninety-two consecutive patients underwent 
LC with a routine attempt at intraoperative cholangiography (IOC) at 
our institution between 1990 and 1997 Data were collected prospec- 
tively. Buile-duct stones were detected ın 70 of 705 patients (9 9 per 
cent) with successful IOC Of these, 26 patients had small calcul 
(<5 mm in diameter) and were assigned, according to individual sur- 
geon policy, to either routine postoperative ERCP (Group A, n=8), 
or observation (Group B, n= 18) with ERCP reserved for those who 
become symptomatic The two groups were comparable for age and 
sex distribution 

Results: No complications developed during the follow-up period in 
patients assigned to observation, though four became symptomatic 
and underwent an ERCP. ERCP demonstrated a clear biliary tree in 
four patients in Group A, one patient in Group B, and failed ın one 
patient in either group Bile-duct calculi were detected at postoperative 
ERCP tn three of eight (38 per cent) patients in Group A and two of 
18 (11 per cent) patients in Group B (P= ns ), for whom endoscopic 
sphincterotomy and duct clearance were achieved ERCP was asso- 
ciated with no morbidity and no mortality. The mean hospital cost, ın- 
cluding the costs of hospital stay, re-admussions, ERCP and follow-up, 
were significantly greater in Group A (£2432) compared with Group B 
(£1098) (P <0-05). 

Conclusion: A policy of observation in patients with small bile-duct 
stones detected at IOC during LC appears safe, and 1s cost-effective 
compared to routine postoperative ERCP ERCP can be reserved 
for those who become symptomatic. 
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A prospective trial comparing ranitidine and sucralfate in ICU 
patients: effects on gastric pH and microflora 


H.E. Doran, P. Buckley, P. Poon, C.J. Mitchell and J. MacFie 
Combined Gastroeneterology Service, Scarborough Hospital, 
Scarborough 


Background: Stress ulcer prophylaxis may influence gastric microflora 
and subsequent septic complications The aim of this study was to 
compare the use of acid-reducing and neutralizing drugs on gastric 
microflora 

Method: Critically 11 ICU patients were randomized to receive sucral- 
fate or ranitidine as stress ulcer prophylaxis compared to a control 
group who received no treatment Sequential aspirates of gastric fluid 
were sampled every third day. Postoperative morbidity was recorded 
in all patients 

Results: A total of 112 patients entered the study There was a signifi- 
cant decrease in pH (P<0-5) in the control group but not in either 
treatment group Multiorganism colonization was present in nearly 
half of all patients on entry into the study and increased ın all groups 
throughout the study, being present ın all patients receiving sucralfate. 
There was no difference in mortality or septic morbidity between the 
three groups 





Sample 1 Sample 2 Sample 3 Sample 4 
Control pH 518 +4034 506405 44408 437411 
% > lorgamsm 429 625 636 750 
Sucralfate pH 511403 498 +04 472405 48410 
% > lorgansm 387 300 625 100 0 
Ranitidine pH 538 403 558 + 04 584407 578 +04 
% > organism 500 545 750 800 


All results expressed as mean + SEM 


Conclusion: Multiorganism colonization of the upper gastrointestinal 
tract ıs common m ICU patients and ıs not influenced by stress ulcer 
prophylaxis 
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Long-term outcome of hepatic resection for colorectal 
metastases merits selection of some patients with multiple and 
bilateral deposits 


S.K.C. Toh, M. Rees, T.G. John and S Bygrave Hepatobihary 
Unit, North Hampshire Hospital, Basingstoke, UK 


Background: This report describes the results of an aggressive surgical 
approach to colorectal liver metastases using the following selection 
criteria for radical surgery’ i) disease confined to the liver regardless of 
the number, distribution or size of deposits; and ii) all deposits safely 
resectable 

Method: Two hundred and seventy-four consecutive patients who under- 
went 300 hepatic resections for colorectal metastases between 1987 and 
1998 were analysed prospectively 

Results: The in-hospital or 30-day mortality was 1 per cent (n= 4) with 
3 per cent (n= 8) surgical morbidity and 19 per cent (n= 58) medical 
problems of which 4 per cent (10) were life-threatemmg. The 227 patients 
who have completed at least 1 year of follow-up were further analysed 

Overall median survival was 903 days. The radical group (1 = 182) had a 
33 per cent 5-year survival. The median survival of the palliative group 
(n= 45) was 478 days with 72:6 per cent 1 year, 28-7 per cent 2 years, 
20-5 per cent 3 years, 0 per cent 5 years Compansons of the survivals 
of subgroups of patients in the radical group were made as follows: 


Subgroups No. of Medan survival [days] Statistic 
patents (Gnterquartile range) 


One deposit 95 1164 (524-2125) 

Two or three 

deposits 68 1045 (624-2228) P0957 (z7=0 09, df=2) 
Mulnple 19 922 (521-1682) 

Bulobar 4 826 (594-1877) P=0 436 (Log rank test 
Unilobar 148 1188 (537-2135) } statistic —0 16) 


Depost#7com 61 
Deposit<7 cm 120 
Duke's A/B 78 
Duke's C 91 


738 (437-1175) 
1396 (753-2244) 
1266 (836-2242) 

900 (523-1731) } 


P= 0 003 (Log rank test 
statistic = — 2 78) 
P=0 070 (Log rank test 
statistic — 1 47) 


Conclusion: There were no significant differences in survival pattern 
between selected patients with single or multiple deposits and between 
those with unilobar or bilobar disease. Hepatic resection should not be 
dismissed in patients with multiple colorectal deposits, including those 
with a bilobar distribution. 


LGI 002 


Adjuvant intraportal SFU and perioperative radiotherapy in 
colorectal cancer (the AXIS trial — preliminary resalts) 


I. Taylor on behalf of the AXIS collaborators Department of 
Surgery, Royal Free and University College Medical School, 
University College London, London 


Background: Meta-analysis of 10 tnals investigating the role of portal 
vein infusion of 5-FU (PVT) in colorectal cancer suggested a small but 
potentially important survival benefit The trials were relatively small, 
and accordingly a large multicentre adjuvant trial of intra-portal SFU and 
perioperative radiotherapy for colorectal cancer was initiated in 1989. 
Method: Patients with colorectal cancer fit for, and with no certain 1n- 
dication or contraindication to, tnal treatments, were eligible for 
randomization for 7 days PVI (SFU 1 gm + 5000 units of heparin 
m IL S per cent destrose infused over each 24-h period) Additionally, 
rectal cancer patients could be randomuzed to radiotherapy (RT) or no 
RT (given either pre- or postoperatively). In total, 3681 patients were 
randomized between November 1989 and December 1997. 

Results: PVI: 3583 patients were randomized, 57 per cent had colonic 
tumours, 60 per cent were male, median age was 67, 80 per cent had a 
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curative resection. 1426 satients, 804 of whom had undergone a cura- 
tive resection, have died. Median follow-up (MFT) of survivors 1s 
4 years There was no statistically significant difference in the me- 
dence of postoperative deaths (2-7 per cent vs 36 per cent). In all 
patients undergoing curative resection, the preliminary results show 
an estimated survival benefit at 5 years of 2-5 per cent 95 per cent 
CI (—3 per cent, 7 per cent), hazard ratio (HR) 091, P = 0-20. The 
benefit appeared greatest, 4 per cent (—1 per cent, +9 per cent) for 
colonic cancer Analysis of curatively resected Dukes B and C tumours 
only shows an estimated increase in 5-year survival of 4 per cent 
(—1 per cent, 8 per cent} for colon and rectal tumours and 5 per cent 
(—2-5 per cent, 11 per cent) ın colomc tumours alone. RT 761 patients 
were randomized, 264 between preoperative RT and no RT, 497 
between postoperative ET and no RT Three hundred and eighty- 
two patients have died. MFT 1s 5 years For preoperative RT, 
HR = 08 (0-52, 1-22) P = 0-17, for postoperative HR = 095 
(0-69, 1:31) P = 069. 

Conclusion: Added to the data from the meta-analysis and recent 
trials, current evidence scggests that PVI may increase 5-year survival 
by 4-5 per cent in colonic tumours Long-term follow-up of this tral 
and an update of the meta-analysis, should provide a definitive answer 
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Nurse practitioner vs clinician rigid videosigmoidoscopy: 
a randomized study 


A.C.T. Wan, P. Taylor, J. Torkington, S.G T Smith and 
A. Darz Minimal Access and Colorectal Su gical Unit, 
Imperial College School of Medicme at St Mary’s Hospital, London 


Background: With increasing workload placed on the colorectal ser- 
vice, a community hospital clinic was established for a coloproctology 
nurse practitioner to manage rectal bleeding in patients with simple 
colorectal conditions, usmg a ngid videosigmoidoscope for examina- 
tion of the rectum and Icwer sigmoid colon. A randomized tral was 
used to assess the nurse practitioner performing rigid videosigmoido- 
scopy examination and validate her skills in the procedure and the 
accuracy of the diagnosis. 

Method: Forty-three patiznts (16 male, 27 female, mean age 29 years) 
presenting with bleeding per rectum were recruited into the study. 
After informed consent, patients had the rigid videosigmoidoscopy 
and proctoscopy examinetions performed by either the nurse practi- 
tioner or a clinician. Video recordings were made during the examina- 
tions Other measuremen<s included distance reached, time taken for 
the procedures and pathclogy found An independent clinician com- 
pared the documented findings with those on the video recordings 
Results: Twenty-six sigmcidoscopy and proctoscopy procedures were 
performed by the nurse practitioner and 17 by the clinician 
Conditions found were 17 anal fissures, 10 skin tags, 15 haemorrhoids, 
1 angiodysplasia, 2 mucosal prolapses and | perianal warts No signifi- 
cant pathology was misdiagnosed. 


Distance reached (cm) 


Nurse practitioner 223 5 
Chmaan 214 45 


Duration of procedure (mins) 





Independent assessor (findings disagreed) 
Perineum Rigid videosigmoidoscopy Proctoscopy 


Nurse practitioner 3 2 3 
Climaan 0 1 3 


Conclusion: A coloproctclogy nurse practitioner can perform rigid 
videosigmoidoscopy procedures as well as a clinician with no significant 
pathology misdiagnosed. A nurse practitioner who 1s suitably trained 
could offer this service ın the community setting, providing efficient 
and safe videosigmoidoscopy and proctoscopy procedures to patients 
with minor colorectal conditions complaining of rectal bleeding 
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Sensitivity of barium enema and colonoscopy in detection of 
colorectal cancer and neoplastic polyps 


G.A. Smith and P.J. O’Dwyer University Department of 
Surgery, Western Infirmary, Glasgow 


Background: Double contrast barium enema remains the investigation 
carried out most frequently for patients with large bowel symptoms 
The aim of this study was to determine the sensitivity of barum enema 
and colonoscopy in detecting colorectal cancer and neoplastic polyps 
Method: We reviewed 1389 consecutive barium enemas and 1081 colo- 
noscopies performed in the first 9 months of 1997 for patients with large 
bowel symptoms. Follow-up via computerized search was undertaken for 
those patients who had undergone barium enema and then full colono- 
scopic evaluation or visa versa for persistent symptoms. All histological 
results of related polypectomues and bowel resections were obtained 
Results: A cancer was reported on banum enema ın 49 patients of 
which 39 had cancer, six cancers were missed (sensitivity 84 6 per cent, 
false-positive rate of 25 per cent). Thirty-six cancers and three in situ 
cancers were found on colonoscopy, one cancer was missed (sensitivity 
97-4 per cent) Duke’s A cancers were detected twice as frequently on 
colonoscopy as on barium enema A polyp was reported on barium 
enema in 43 patients, only 13 of which were neoplastic, sensitivity 
37 5 per cent with a false positive rate of 39 per cent. One hundred 
and ninety-three polyps were found on colonoscopy, 96 were neoplas- 
tic, sensitivity 50 per cent Seventy of the 1389 patients who had bar- 
1um enema went on to colonoscopy for persistent bowel symptoms In 
these, five cancers and 16 neoplastic polyps were identified The missed 
cancer on colonoscopy was picked up on repeat colonoscopy No ad- 
ditional pathology was identified from patients who had a barium en- 
ema after a normal or incomplete colonoscopy 

Conclusion: Colonoscopy should be the investigation of choice for pa- 
tients with large bowel symptoms. 
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Diagnostic yield of colorectal neoplasia according to indication 
for colonoscopy 


A.I. Sarela, D.A. Russell, A.C.J. Windsor, D.S. O’Riordain 
and P.J. Guillou Professorial Surgical Unit, St James’s 
University Hospital, Leeds 


Background: Colonoscopy 1s increasingly utilized as the primary investi- 
gation in patients at risk for colorectal neoplasia This study evaluated 
current patient selection guidelines for colonoscopy 

Method: Multivariate logistic regression was used to analyse the nsk of 
detection of either adenomas or carcinomas according to age, sex and 
either one of five indications for colonoscopy’ 1) surveillance after re- 
moval of adenoma; 1i) surveillance after resection of carcinoma; 
ut) rectal bleeding, 1v) rron-deficiency anaemia; and v) abdominal pain 
or altered bowel habit. 

Results: The undication-based diagnostic yields at colonoscopy were. 


1(n™ 131) n (n= 156) in (9 = 143) iv (n=32) v (n=31) 


No of adenomas (%) 33 (252) 26(167) 15(105) 4(125) 37) 
No. of cancers(%) 1(08) 106 1408) 263 1062) 


The risk of detecting adenomas was significantly greater at colono- 
scopy for indication in 1) than for u) (odds ratio=2:5; P=0 005) 
The nsk of detecting adenocarcinomas was significantly greater with 
either indication ii) (odds ratio=15-5; P=0-001) or 1v) (odds 
ratio= 5 8; P=0 05) than with any other indication. The risk of any 
neoplasm was significantly greater in patients older than 65 years than 
in younger patients (P<0 005), but was not associated with gender. 

Conclusion: The risk of adenoma detection umplies that colonoscopy 1s 
of greater benefit to patients undergoing surveillance following 


removal of adenoma as opposed to resection of carcinoma; however, 
the low incidence of carcinoma detection ın Doth groups ımphes an 
appropriate surveillance schedule Elderly patients with lower gastro- 
intestinal bleeding are at highest risk for colorectal carcmoma and 
colonoscopy appears mandatory in this group. 
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Comparative yield, utility and cost-effectiveness of flexible 
sigmoidoscopy and colonoscopy in symptomatic patients 


O.A Adedeji and M Bradburn Wansbeck District General 
Hospital, Ashington, Northumberland 


Background: The aum of this study was to determine if colonoscopy, as 
the initial investigation of symptomatic patients, 1s more cost-effective 
than flexible sigmoidoscopy (FS) 

Method: Computer data on the indications, findings and further colo- 
nic imaging done were analysed After literature review on compara- 
tive sensitivities of colonic imaging, a utility of 1 was assigned to 
colonoscopy, 0 8 to barum enema (BaE) and 0-6 to FS and incomplete 
colonoscopy (IC). Using a decision analysis tree, the overall utility (an- 
corporating the initial and subsequent colonic investigations) and the 
cost-benefit (cost of achieving a utility of 1) for each group was calculated 
Results: 1553 (68 per cent) patients had FS and 734 had colonoscopy 
Rectal bleeding and bowel habit change (BHC) were the commonest 
indications for both investigations FS was normal in 63 per cent 
and colonoscopy in 50 per cent (P<0-0001, table) 


FS Colonoscopy P 
Polyps 126% 18 5% <0 0002 
Cohtis 63% 13 1% <0 0001 
Cancer 28% 26% ns 
Further maging 24 2% 64% <0 0001 
Uthity 0 66 092 
Cost-benefit £359 £282 


28-6 per cent of polyps on colonoscopy were beyond the reach of the 
FS. Utility and cost-benefit for the subgroups was sumilar. However, 
40 per cent of BHC patients needed further imaging and colonoscopy 
yielded more abnormal findings in rectal bleeders (56 6 per cent vs 37-8 
per cent; P<0 0001) but not in BHC patients although polyp yield was 
significantly higher with 42 9 per cent beyond the reach of the FS 

Conclusion: The diagnostic yield of colonoscopy is significantly higher 
than FS and a quarter of FS patients need further colonic imaging. 
Initial investigation by colonoscopy 1s more cost-effgctive ın sympto- 
matic patients. 


` 


LGI 007 


Is colonic evaluation worthwhile for those with a ‘low risk’ 
family history of colorectal cancer? An analysis of 130 
consecutive patients 


R. Farouk, K V. Menon, H. Reece-Smith and M. Myszor* 
Deparıment of Colorectal Surgery and *Gastroenterology, 
Battle Hospital, Reading 


Background: The aim of this study was to determine whether a 1 17 
risk of developing colorectal cancer justifies endoscopic surveillance. 
Method Computenzed records from a single endoscopy unit of all 
patients investigated between October 1996 and September 1998 were 
reviewed Colorectal endoscopic evaluation was performed in 963 
patients, 130 of whom had a 1:17 risk of developing bowel cancer 
based on family history. 

Results: Of these 130 patients, nine had flexible sigmoidoscopy, six 
underwent flexible sigmoidoscopy and barium enema, and 115 had 
colonoscopy. Caecal intubation was achieved in 96 of 115 colonoscopies 


(81 per cent), and a completion barnum enema was performed follow- 
ing 15 of 19 incomplete colonoscopies. One cancer and 38 adenoma- 
tous polyps were identified ın 24 of 130 (19 per cent) patients assessed 
Seventeen polyps were in the right colon. Twelve of the 38 polyps exhib- 
ited moderate dysplasia and were greater than 5 mm in diameter. Twenty- 
three of 24 patients with a polyp or cancer were >45 years old. 
Conclusion: Individuals with a ‘low msk’ (1:17) family history of colo- 
rectal cancer should be offered a mmimum of ‘once only’ colonic 
assessment. Yield 13 greatest in those over the age of 45 years at the 
time of assessment 
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Obstructive Crohn’s disease: is early surgical intervention 
essential? 


M.R. Smith, S. Cavanagh, C.J Mitchell and J MacFie 
Combined Gastroenterology Unit, Scarborough General 
Hospital, Scarborough 


` Background: It is often recommended that patients presenting with 
intestinal obstruction as a complication of Crohn’s disease should 
undergo early resection. The aim of this study was to determine 
whether or not such early surgical intervention ts essential ın all cases. 
Method: We have for 10 years recorded prospectively details of all 
patients presenting with unflammatory bowel disease. From this data- 
base we identified a total of 200 patients with Crohn’s disease of whom 
38 had radiologically confirmed intestinal obstruction A previously 
validated Crohn’s Disease Activity Index (CDAD) based on stool fre- 
quency, abdominal signs and inflammatory markers was calculated 
for all patients A score of less than 150 was taken as mdicating remis- 
sjon, 150-250 mild disease, 251-400 as moderate and greater than 400 
as severe disease 
Results: The mean value of age in patients presenting with obstruction 
was 50+11 years, male female | 2 (c.f. non-obstructed patients 45+9 
male-female 1 1-4) and 82 per cent of these patients had ileo-colic dis- 
ease (cf 30 per cent non-obstructed). Conservative management was 
instigated ın all patients with obstruction and included parenteral and 
enteral nutrition. The mean value of CDAI at the time of diagnosis 
was 258+ 18 (range 0-440). Only one patient required urgent surgery 
within 7 days of admission (lumited small bowel resection). A further 
19 patients subsequently required surgery and the mean interval be- 
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tween time of diagnosis and surgery was 12-2+4-3 months. The mean 
length of follow-up in this series was 7+1 years. The mean value of 
CDAI at latest clunical review was 30+7 (range 0-160) and this value 
is significantly different from that obtamed at the time of diagnosis 
(P<0 05) 

Conclusion: The results af this prospective audit suggest that the cause 
of obstruction in Croha’s disease 1s usually reversible. As such, a 
policy of intensive conservative management 1s preferable to early sur- 
gery ın most patients. 
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The fate of the rectum and ileal recurrence rates after total 
colectomy for Crohn’s disease 


I.M. Bain, T. Yamamoto, R.N. Allan and M R.B. Keighley 
Department of Surgery and Gastroenterology, Queen Elizabeth 
Hospital, Birmingham 


Background: The aim of tus study was to examine the fate of the rectum 
and weal recurrence rates after total colectomy for Crohn’s disease 
Method: One hundred and thirty patients who underwent total colect- 
omy between 1970 and 1597 were reviewed; 65 patients underwent end 
ileostomy with an oversewn rectal stump (TC +I) and 65 had ileo- 
rectal anastomosis (IRA) 

Results: Patients treated by TC + I had significantly more rectal nvolve- 
ment (82 per cent) than those having IRA (43 per cent) (P < 0 0001) 
The incidence of ileal disease at the time of colectomy was similar 
(TC+I 34 per cent vs. IRA 32 per cent, P = 0-99). Rectal recurrence 
requiring proctectomy was significantly more common after TC+I 
(S51 per cent) than after IEA (26 per cent) (P = 0-01), whereas ileal re- 
currence requiring resection was significantly more common after IRA 
(45 per cent) than after TC+I (18 per cent) (P =0 002). Using Ka- 
plan—Meier methods, the 10-year cumulative probability of proctect- 
omy was significantly higher after TC +I than IRA (58 per cent vs. 
22 per cent, P =0-0001), whereas the 10-year cumulative probability 
of ileal resection was significantly higher after IRA than TC+1 (37 
per cent vs. 18 per cent, ? = 0-03). 

Conclusion: The proctectomy rate is higher after colectomy and ileo- 
stomy probably due to a higher incidence of preoperative rectal 
involvement By contrast. ileal recurrence rate is higher after colect- 
omy and ileorectal anastcmosis 
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A prospective randomized trial of tourniquet in varicose vein surgery 


TCE Sykes, P. Brookes and N.C Hickey Department of 
Vascular Surgery, Worcester Royal Infirmary, Worcester 


Background: This was a prospective randomized trial to assess the Lof- 
quist cuff (Boazal, Sweden) as a tourniquet ın varicose vein surgery 
The effect on bleeding, bruising, cosmesis and patient pain and activity 
was determined 

Method: Patients undergoing unilateral long saphenous vein ligation, 
stripping and avulsions were randomized to tourniquet or no tourni- 
quet. All patients underwent surgery by consultant and registrar per- 
forming avulsions and gromm dissection simultaneously Lofquist 
cuffs were applied after inflation to 120 mmHg to the upper thigh 
for the duration of the surgery Compression bandages and stockings 
were applied and patients reviewed at 7 days and 6 weeks Vancose 
vein grade, duration of surgery, blood loss, extent of bruising at 7 
days, pain and activity scores over the first week, and wound compli- 
cations and cosmetic results at 6 weeks were recorded. 

Results: Fifty patients were randomized, 25 in each group Patients, 
age, sex, and varicose vein grade were similar ın the two groups. Per- 
operative blood loss (median) was significantly reduced in the tourni- 
quet group (0, range 0~20, mL) compared to the no tourniquet group 
(125, range 20-300, mL) (P<001). Operative time and bruising 
(median) were also reduced m the tourniquet group (30, range 11-47, 
mun), (72, range 30-429, cm”) respectively, compared to the no tourniquet 
group (37, range 18-50, mim), (179, range 24-669, cm?) (P<001), 
(P <0 01), respectively. There was no difference in patient pain and activity 
scores in the two groups. Cosmetic results were similar in both groups 
Conclusion: The use of the Lofquist cuff tourrquet during varicose vein 
surgery reduces peroperative blood loss, operative time and postopera- 
tive bruising without any obvious drawbacks 
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The potential for subfascial endoscopic perforator surgery 
(SEPS) in patients with a venous ulcer 


M. Guest, J.J Smith, L. Fligelstone, R.M Greenhalgh and 
A.H. Davies Imperial College of Science Technology and 
Medicine, Charing Cross Hospital, London 


Background: SEPS offers potential benefit for patrents with mcompe- 
tent perforator veins thought to be causing ulceration This study 
aimed to establish the proportion of patients with leg ulceration 
who might benefit from SEPS. 

Method: Leg uicers in 173 consecutive patients (227 limbs) were eval- 
uated with ankle brachial pressure index (ABP) and colour duplex 
mapping. An ABPI of <0-8 was found in 29 legs (128 per cent) 
An ABPI <1 but >0 8 was found ın 25 legs (11 per cent). The remain- 
ing 173 legs had an ABPI of >1 

Results: Colour duplex findings for patients with ABPI >0 8 were as 
follows, 





Distribution of venous incompetence n =198 % 

Superficial only 29 144 
Perforator only 6 29 
Deep only 9 47 
Superficial and perforator 59 297 
Superficial and deep 10 52 
Deep and perforator 7 35 
Superficial, deep, perforator 55 279 
Normal 23 116 





Altogether 64-0 per cent of ulcers showed perforator incompetence 
(defined as perforator size >3 mm with incompetence demonstrated) 
Some 54 per cent of these patients bad lateral calf perforators and 
ill per cent had above-knee perforator incompetence and would 
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therefore not be suitable for a conventional SEPS procedure. The rest 
had purely medial calf vein perforators Therefore 47 5 per cent of all 
patients presenting with venous ulcers may benefit from SEPS. The 
average number of perforators was 2:87 per patient 

Conclusion: This study shows that almost 50 per cent of patients with 
venous ulcers have the potential to benefit from SEPS. 
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Antithrombosis stockings: does increased compression affect 
deep venous velocities? 


K.G. Mercer, D.C. Berridge, C. Thornton, M.J. Weston and 
D.J.A. Scott St James's University Hospital, Leeds 


Background: The mechanism of action of antithrombosis stockings 
has been suggested to be an increase in deep venous flow produced 
by superficial and deep venous compression. The aim of this study 
was to compare the effects of low and high ankle pressure, knee- 
and thigh-length stockings on duplex-derived femoral and popliteal 
venous velocities. 

Method: Twelve patients with superficial venous mcompetence were 
randomized to wear above-and below-knee stockings exerting a pres- 
sure of 18 mmHg (eight limbs) or 22 mmHg (12 limbs) at the ankle 
Femoral and popliteal venous velocities were measured using 
duplex-Doppler ultrasound, supine, with 10° foot tilt and standing, 
after fitting and at 1 week wearing each stocking length These velocities 
were compared to baseline velocities measured before stocking wear 
Results: Wearing below-knee stockings did not significantly alter deep 
venous velocities. 18 mmHg stockings produced a significant elevation 
m popliteal venous velocity when supine 22 mmHg stockings pro- 
duced a significant increase ın popliteal venous velocity supine and 
with 10° foot tilt; and increases in femoral venous velocities 











AK stocking 10° foot tlt 

Stocking Vein Baseline Fitting (range) 1 week (range) 

18 mmHg Femoral 100 98 (85 5-152) 105 5 (92-136) 
Popliteal 100 103 5 (74-5-174) 156 5 (84-232) 

22mmHz Femoral 100 140 5 (112-257 5} 133 5 (96-171)* 
Pophteal 100 173 (100-254 5)* 175 (107--242)* 

AK stocking Supine 

Stocking Vein Baseline Fitting (range) 1 week (range) 

18 mmHg Femoral 100 108 (86~178 5) 114 5 (76-184 5) 
Popliteal 100 157 (130-230)t 155 (125 5-286 5)t 

22mmHg Femoral 100 135 (101-238)}* 106 (85 5-179 5) 
Popliteal 100 206 5 (163 5-328)t 203 5 (100-315)* 


Median and inter-quartile range Mann-Whitney U-test (*P<0 05, tP<0-01, 
tP<0001) 


Conclusion: Greater compression using an above-knee stocking pro- 
duces greater increases ın deep venous velocities than more conven- 
tional hosiery Enhanced antithrombosis may be of value in high- 
risk patients and procedures. 
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Leg elevation vs graduated compression stockings: effect on 
diameter and peak flow velocity in the common femoral vein 


O. Agu, M. Davis, G. Hamilton and D. Baker Department of 
Surgery, Royal Free Hospital, London 


Background: Leg elevation and graduated compression stockings have 
been shown to reduce diameter and increase flow velocity in leg veins, 
thus reducing the msk of deep vein thrombosis. The aim of this study 
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was to compare the effect of elevation vs stockings on diameter and 
peak flow velocity in the common femoral vein (CFV) 

Method: Ten healthy volunteers (six women, four men), mean age 
46 (30-65) years, with clinical and duplex confirmed normal leg veins, 
rested supine on a tilt table for 20 min before measuremznts of their 
night CFV diameter and peak flow velocity in supine position with 
10° increments ın leg elevation from —10° (head up) to +20° (head 
down) using duplex ultrasound Subjects were then fitted with Classes 
I-01 knee-length stockings (14-17, 18-24, 25-35 mmHg ankle pres- 
sures, respectively) and measurements repeated A 5-min rest period 
was allowed between fitting a new pair of stockings and measurements. 
Results: From — 10° and + 20° leg elevation, baseline CFV diameter 
reduced by 34 per cent (10-6+1-67 mm to 7-0+0 98 mm, P<0-001). 
Conversely, baseline peak flow velocity increased by 115 per cent 
(7 8741-5 cm/s to 16 8944-98 cm/s, P<0-001) Effect of compression 
stockings was similar, with significant reduction in CFV diameter with 
classes H and II at 0° elevation (9 2 and 13-2 per cent, respectively, 
P<001, Peak flow velocity also increased significantly with classes 
H and IH stockings at 0° elevation (25 and 30 per cent, respectively, 
P<0 05). Leg elevation to + 10° resulted in significantly greater reduc- 
tion in CFV diameter than all stockings at — 10° and 0 (P <0-05) with 
the exception of Class III at 0° elevation Elevation to + 10° also pro- 
duced a greater but non-significant increase in velocity than Class II 
and III stockings on the flat. There was no significant decrease in 
CFV diameter or increase in velocity with added compression at 10° 
and 20° leg elevation 

Conclusion: Leg elevation and stockings decrease diameter and in- 
crease peak flow veloaty m the CFV, thereby reducing the risk of 
venous thromboembolism Leg elevation to + 10° has a more profound 
effect than stockings which may be relevant, especially where stockings 
are contramdicated, impractical or tolerable Furthermore, these results 
suggest that the current practice of early sitting out of immobile surgical 
patients in leg-down position may jeopardize thromboprophylaxis 
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Do all patients with a swollen leg require duplex scanning to 
exclude deep vein thrombosis? 


A.F. Lennox, K.T. Delis, S. Serunkuma, G. Szendro, 

V Ibegbuna, Z Zarka and AN Nicolaides Irvine Vascular 
Laboratory, Imperial College School of Medicine, St Mary's 
Hospital, London 


Background: The aim of this study was to determine wheth2r a combi- 
nation of a clinically derived msk assessment score (RAS) and a rapid 
whole blood D-dimer test can exclude deep vein thrombosis (DVT) ın 
patients presenting with a swollen leg 

Method: One hundred and thirty consecutive patients with a swollen 
leg referred to the vascular laboratory with clinically suspected symp- 
tomatic DVT were included ın the study Patients underwent 1) clinical 
assessment and categonzation into low, moderate or high risk for 
DVT based upon a RAS related to history, symptoms and physical 
examination findings (3 points for major factors, 1 point for minor 
factors, maximum score of 20 points), u) rapid (5 min) latex D-Dimer 
testing (SumphRED-Agen) using a semi-qualitative agglutication tech- 
nique on a fingerprick blood sample, 11) colour flow duplex ultrasono- 
graphy for DVT 

Results: Forty-six (35 per cent) of patients were outpatient referrals 
whereas 84 (65 per cent) were in-patients. There were 49 men and 81 
women with 32 (25 per cent) patients having a positive diagnosis of 
acute DVT Eleven patients (8 5 per cent) had an initial inconclusive 
scan due to excess limb swelling. Of the 57 (44 per cent) patients with 
a low RAS (<6 points) only 5 per cent had a DVT, 21 per cent of 42 
(32 per cent) patients with a moderate RAS (6-10 points) and 64 5 per 
cent of 31 (23 per cent) patients with a high RAS (>10 points) had 
DVT confirmed on duplex scanning. 





Sensitivity Sensitivity Specficity Positive Negative 

{proximal (all DVT) predictive predictive 

DVT) value value 
D-Dimer test 100% 92% 78% 71% 97% 
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The patients with false-negative D-Dimer tests had small isolated calf 
thromboses that did not require anticoagulant treatment and had 
moderate rsk assessment scores. All patients with false-positive tests 
had either undergone recent surgery or had an alternative diagnosis 
accounting for the leg symptoms. 

Conclusion: A combination of clinical assessment and rapid D-Dimer 
testing can safely be applied to a clinical model ın patients with a swol- 
len leg. Those with a low-risk assessment score and negative D-Dimer 
can have a significant DVT reliably excluded, thereby saving a large 
proportion of unnecessary duplex scans and the associated time and 
costs that are involved. 
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Can a surgeon’s mortality rates be reliably compared to 
historical mortality rates? 


SR Vallabhaneni, P N. Wake and A.P. Moody Warrington 
General Hospital, Warrngton 


Background: Mortality figures are integral components of audit and 
could become part of consultant reaccreditation process The aim of 
the study was to see if his-oncal mortality rates are currently applic- 
able to aorto-iliac arterial reconstruction procedures and to demon- 
strate the use of POSSUM and P-POSSUM to audit a group of 
patients whose mortality rsk has been rising 

Method: All patients (n = 140} undergoing mtervention for aorto-ilac 
occlusive arterial disease between 1990 and 1997 had POSSUM scores 
extracted from case notes and mortalty msks calculated using the 
P-POSSUM and POSSUM equations. Trends of POSSUM scores 
and mortality risk over time were plotted Kendall’s rank correlation 
test was applied to mortality risk over time 

Results: Calculated mean mortality nisk (P-POSSUM) for endovas- 
cular procedures increased from 0-32 per cent in the first year of study 
period to 1 71 per cent in the last year For conventional surgery the 
mean mortality risk mcreased from 1 08 per cent to 4 49 per cent Ken- 
dall’s test applied to the full study period shows statistically significant 
increase in mortality risk calculated with P-POSSUM (endovascular 
group, P=0 01, surgery group, P=0 04) or with POSSUM (endovas- 
cular group, P=0-007, surgery group, P=0 04). The impact 1s worse on 
the surgery group as more extensive procedures were needed on physi- 
cally sicker patients 

Conclusion: It may no longer be realistic to expect the histoncal low 
mortality rates in this group of patients due to increase in risk. A com- 
parative system such as P-POSSUM or POSSUM can be used to pre- 
vent misleading comparisons with historical mortality rates ın order to 
make an audit more relevant in rapidly changing areas of surgery 
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Predictors of spinal claudication in a vascular practice 


A. Giudiceandrea, G Stansby*, M. Davis, C Shieff and 

G. Hamilton Univeisity Department of Surgery, Royal Free 
Hospital School of Medicine and * Division of Surgery, Imperial 
College School of Medicine, London 


Background: In our vascular clinic 8 per cent of patients presenting 
with a history of intermittent claudication were ultimately diagnosed 
with spinal canal stenosis This high prevalence may result in misdiag- 
nosis and inappropriate therapy 

Method: A case control stucy was conducted in order to define the pre- 
senting symptoms and findings amongst these patients Nineteen con- 
secutive patients with spiral claudication presenting to a vascular 
clime were identified. The control group was 19 consecutive patients 
presenting to the same chnis within the same time period with a diag- 
nosis of intermittent claudiation secondary to vascular insufficiency. 
Symptoms, symptom locahzation and pulses were recorded Stepwise 
discriminant analysis based on logistic regression was used to identify best 
predictors, Bayes theorem was used to calculate combmed probabilities 
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Results: The two patient groups were age and sex matched Weakness 
and/or numbness were identified as best predictors for spinal canal 
stenosis. Either weakness or numbness or both showed a sensitivity 
of 84 per cent for spinal canal stenosis, with a specificity of 100 per 
cent; resulting ın a positive predicted value of 100 per cent and a ne- 
gative predicted value of 90 per cent. In this study the presence of 
weakness and/or numbness strongly suggested the diagnosis of spinal 
canal stenosis. The combined probability of a patient presenting to a 
vascular climc with neither of the findings of numbness nor weakness 
and suffering from spinal canal stenosis 1s very low at 1-3 per cent 
Conclusion: Vascular surgeons must maintain a high index of suspicion 
for spinal canal stenosis, a diagnosis which mimics and may coexist 
with vascular disease especially in the elderly Weakness, and/or 
numbness are good predictors of spinal canal stenosis and should be 
incorporated into the examination of the patient with the provisional 
diagnosis of intermittent claudication 


Vascular 008 


Stents or femoral crossover grafts for iliac occlusions? 
A comparison of cost effectiveness 


P.J. Whatling, M. Gibson, E.P.H. Torrie, T.R. Magee and 
RB Galland Royal Berkshire Hospital, Reading 


Background: Percutaneous transluminal angioplasty with stenting 1s 
perceived to be less invasive and cheaper than surgical reconstruction 
with femoro-femoral crossover grafting We have carried out a pro- 
spective observational study of all patients undergoing intervention 
for ihac artery occlusion 

Method: Forty-seven patients underwent primary angioplasty with 
stenting and 87 patients crossover grafting. 

Results: In 13 cases ıt was umpossible to place the stent successfully In 
a further 10 patients, major complications occurred which were mainly 
thrombo-embolic. No major complications occurred following cross- 
over grafting The median length of stay following successful stenting 
was | day; that followmg crossover grafting was 4 days. The cost of 
successful stenting 1s estimated at £1500 and that of crossover grafting 
at £2500 The median cost of those patients sustaimmg complications 
after stenting was £2000 On an ‘intention to treat’ basis, patency fol- 
lowing stent insertion at 6 months was 65 per cent; patency after 
bypass was 100 per cent (P<0-01). If any complication occured after 
stenting, the cost advantage of the procedure was lost. In those pa- 
tients without complication, the tial cost benefit of iliac stenting 1s lost 
within 6 months as pabents require further intervention, usually as a 


¥ 


crossover graft, when the stent occludes. Crossover grafting 1s a durable 
low-risk procedure. 

Conclusion: Stenting of occluded iliac arteries should be reserved for 
patients with limited lfe expectancy Younger, fitter patients should 
be offered femoro-femoral crossover grafting as a primary procedure. 
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Developing the ‘VascuQol’: a disease-specific quality-of-life 
measure for patients with leg ischaemia 


M.B.F. Morgan, T. Crayford, B. Murrm and 
S.C.A. Fraser King’s College Hospital, London 


Background: The aim of this study was to develop and validate an 
easily used disease-specific quality-of-life measure for patients with 
chronic leg ischaemia and to design an evaluative instrument, respon- 
sive to within-subyect change, that adds to clinical measures of out- 
come when comparing treatment options in the management of leg 
ischaemia. 

Method: In the mitial phase of ‘item selection’ and ‘item reduction’, 
137 patients with leg ischaemia were studied. The proportion of pa- 
tients who identified an item as troublesome and the mean importance 
they attached to ıt were combined to give a ‘clinical impact factor’ 
(CIF). Items with the highest CIF were used to formulate a new 25- 
item questionnaire which was then pre-tested in 20 patients with leg 
ischaemia. In the second phase, 41 patients with leg ischaemia were 
tested at 0 and 4 weeks. The VascuQol and the SF-36 were adminis- 
tered at each visit, and treadmill walking distance and ABPIs re- 
corded The new questionnaire’s ‘reliability’, ‘internal consistency’, 
‘responsiveness’ and ‘validity’ were determined. 

Results: Areas of quality-of-life impairment were similar across the 
strata of peripheral vascular disease severity, age and sex of the patients. 
It has therefore been possible to develop a single questionnaire for use 
by all patients with chronic leg ischaemua. In stable patients test-retest 


scores demonstrated good reliability (r = >0 90). Each item had in- , 


ternal consistency (Cronbach œ = > 090) The questionnaire was 
responsive to change, with correlation between change in the question- 
naires total score and both global and clinical indicators of change 
(P<0001) The questionnaire shows ‘face’ and ‘construct’ validity, 

Conclusions: This disease-specific questionnaire is reliable, responsive 
and valid and ready for use as an outcome measure im clinical trials. 
It 1s sensitive to the concerns of patients with leg ischaemia, offering a 
simple method to measure the effect of interventions on quality of hfe 
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Plaque progression, regression and residual stenosis following 
carotid endarterectomy 


J Gunn, L. Wijesinghe, R. Holdsworth, J. Bryce and 
P. McCollum Academic Vascular Unit, University of Hull and 
Hull Royal Infirmary, Hull 


Background: Much emphasis 1s placed on the belief that carotid plaque 
may regress with time. The behaviour of carotid plaque following 
carotid endarterectomy (CEA) was compared. The contralateral and 
operative sides were observed to compare patterns of plaque re-modelling. 
Method: Three hundred consecutive patients after CEA were entered 
onto a prospective database and duplex imaging performed preopera- 
tively, postoperatively and at 3, 6, 12 months followed by annual 
scans. Stenosis was assessed as 0-20 per cent, 20-50 per cent, 50-80 
per cent, 80-99 per cent and occlusion, morphology was graded as 
type I, II, II, IV or V (Gray—Wheale/Lusby) with plaque regression or 
progression judged on the basis of change of grades (grades 1, 2 or 3) 
Results: Median follow up was 2 (0-8) years; there were 32 patients 
(10%) with 20-50% residual stenosis following CEA, three patients 
had 50-80% residual lesions and three patients had postoperative 
occlusions within 30 days. Most residual stenoses showed clear evi- 
dence of regression by 6 months (27 decreased their grade by 1 and 
three patients by 2), true restenosis was uncommon—four patients 1n- 
creased their grade by 1, three patients by 2 and two patients by 3 
grades and of these three went on to occlusion. Of 267 available con- 
tralateral carotids, 34 showed stenosis progression of at least one 
grade (13 at least 2 grades and four leading to occlusion). 
Concluston: These data suggest that plaque re-modelling is a common 
event following CEA Plaque regression is much more likely to occur 
following surgery than in non-operated vessels where progression of 
disease 18 common. 
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The Pruitt-Inahara shunt maintains middle cerebral artery 
yelocities at a normal level during carotid endarterectomy 


P.D. Hayes, T Vainas, N.J.M. London, P.R.F Bell and 
A.R. Naylor Leicester Royal Infirmary, Leicester 


Background: The Pruitt-Inahara shunt has been criticized for its small 
and constant diameter and therefore limited haemodynamic cap- 
abilities We have measured middle cerebral artery velocities (MCAV) 
in a large series of patients to assess whether this shunt provided 
adequate cerebral perfusion 

Method: Analysis of prospectively collected data relating to MCA 
velocity changes during carotid endarterectomy (CEA) in 548 patients 
Results: 





Pre-clamp Clamped, before shunt Shunt inserted 
MCA velocity (cm/s) 395 221 342 


After clamping, 97 patients (18 per cent) had MCAY below 10 cm/s, 
suggesting inadequate cerebral perfusion. After shunt insertion only 
one patient (0-002 per cent) had an MCAV below this level, and this 
was corrected by raising the blood pressure. There were no complica- 
tions directly attributable to shunt use in this series of 548 patients 

Conclusion: Routine use of the Pruitt-Inahara shunt was a safe and ef- 
fective method of providing adequate cerebral perfusion during CEA. 
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Carotid endarterectomy under regional anaesthesia using the 
eversion technique 


A Lyons, P. Lewis and A. Shandall Torbay Hospital, Devon 
and The Royal Gwent Hospital, Newport 
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Background: More centres -n the UK are using regional anaesthesia when 
performing a standard carotid endarterectomy (CEA) The main objective 
of this study was to evaluate transection/eversion CEA and to determine if 
this technique could be used successfully with regional anaesthesia 
Method: Data were collected prospectively on a consecutive series of 
CEAs performed ın two vescular units. All patients were symptomatic 
with an internal carotid artery stenosis of greater than 70 per cent on 
duplex maging In each umt, all operations were performed by a single 
consultant surgeon and anaesthetist Regional anaesthesia was achieved 
using a transection/eversion technique Selective shunting was employed 
on the basis of the patrent’s neurological response to cross clamping 
Results: CEA was performed in 77 patients dunng 2 years (August 
1996-August 1998) The average operative time was | h, 20 min No 
distal tacking sutures were used and patch closure was unnecessary 
Kinking due to internal carotid artery tortuosity was relieved by a sım- 
ple lengthening procedure. Three patients were converted to GA dur- 
ing the procedure, two of these conversions were performed prior to 
cross clamping due to intolerance of the procedure itself Three 
patients were neurologically intolerant to cross clamping, all devel- 
oped immediate neurological signs Two of these patients were 
shunted (1 5 per cent) and one converted to GA There were no post- 
operative deaths. All patients were neurologically tact at the end of 
the procedure. Three postoperative neurological complications did oc- 
cur: within 2h: epileptic s2izure; 3 days transient ischaemic attack; 
and 4 days ipsilateral stroxe. This stroke proved to be disabling. 
Conclusion: Transection/eversion CEA 1s a simple surgical technique 
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Platelets from patients undergoing carotid endarterectomy are 
stimulated by heparin 


P.D. Hayes, A.H Gooéall, N.J.M. London, P R.F. Bell and 
AR Naylor Leicester Royal Infirmary, Leicester 


Background: Patients undergoing carotid endarterectomy (CEA) are at 
risk of embolic stroke from platelet-mch blood clot, despite preopera- 
tive aspirin and intraoperative hepann anticoagulation Whilst hepar- 
in is an effective antithrcmbin agent, its direct effect on platelet 
activity 1s less widely studied Any failure of the aspirin/heparin com- 
bination to completely inh:bit platelet activity may place patients at 
risk of postoperative carotid thrombosis 

Method: Preoperative blood samples were collected from 30 patients 
and the in vitro platelet response to a physiological dose of heparin 
was analysed using flow cytometry to measure fibrinogen binding 
Further intraoperative samples (before heparin admumistration and 
20 mun later) were obtained from 15 patients in this group and the 
in viyo responses to intraoperative heparin were analysed using flow 
cytometry and platelet aggregometry 

Results: Jn vitro, heparin stimulated resting platelets (P<0 05) and 
enhanced their response ta agonists (P<0-001) In vivo, all patients 
exhibited a significant increase (P<0-05) ın platelet activity after the 
intraoperative administration of a heparin bolus, measured both by 
aggregometry and flow cytometry. The platelet response to heparin 
correlated with the rate of postoperative embolization as measured 
by transcramal Doppler ultrasound 

Conclusion: In vivo platelet activity ıs not adequately suppressed by 
heparin and aspitin during CEA, and heparin actually stimulates 
specific facets of platelet function Patients with an exagerated re- 
sponse to heparin may be at greater nsk of postoperative thrombosis 
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Urgent carotid surgery in acute stroke: a randomized trial 


S. Welsh, H. Chant, G. Mead, R. Pole, P A. O’Neill and 
C.N. McCollum Department of Surgery, University of 
Manchester, Manchester 


Background: Carotid endarterectomy (CEA) 1s currently postponed 
for 2 months following acute stroke to avoid the perceived nsks of 
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cerebral haemorrhage. A randomized clinical trial recruiting patients 
with acute stroke from seven hospitals was undertaken to investigate 
whether urgent CEA would umprove functional recovery. 

Method: Twenty-five surgically fit patients with partial anterior carcu- 
lation infarction were randomized within 7 days of stroke to early 
(n=13) or delayed (n= 12) CEA. All patients received best medical 
care A modified Rankin score (0—4, 0=normal) to measure indepen- 
dence and a Barthel disability score (0-20, 20 = normal) were recorded 
before randomuzation (initial), at 1 week, 2 months and 6 months fol- 
lowing CEA 

Results: All results median scores *P <0 05, **P<0 01 compared to 
delayed Mann-Whitney U-test 


Rankin 0-4 medians (range) 




















Initial 1] week 2 months 6 months 
Early 3 1 1** 0 5* 

(0-4) (0-4) (0-4) (0-3) 
Delayed 4 3 3 3 

(1-4) (1-4) (i-4) (0—4) 

Barthel 0-20 medians (range) 

Initial } week 2 months 6 months 
Early 17 20* 20** 20 

(5-20) (10-20) (14-20) (17-20) 
Delayed 125 15 15 

(3-20) (6-20) (6-20) (4-20) 


Rankin score only improved significantly in the urgent surgery group 
(P= <0-05 at 2 and 6 months). Barthel improved ın both groups but 
this improvement was significantly greater in the urgent surgery group 
at | week and 2 months There was one death in each group Three 
‘delayed’ patients suffered further neurological deficits compared with 
a single transient ischaemic attack following urgent surgery 
Conclusion: CEA performed within 7 days of stroke improved func- 
tional outcome. A large multicentre study is now needed to assess 
the risk of cerebral haemorrhage or death 
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Current opinion on the management of patients with combined 
carotid and coronary artery disease—is there a consensus? 


A. Mahomed, P. Dearing and M.J. Gough Vascular Surgical 
Unit, The General Infirmary at Leeds, Leeds 


Background: Whilst cardiac complications of coronary artery bypass 
grafting (CABG) have declined, perioperative stroke remains an 1m- 
portant cause of morbidity and mortality However, management of 
patients with combined coronary and carotid disease remains contro- 
versial and this study aimed to determine current UK practice. 
Method: A questionnaire was sent to all members of the Vascular 
Society of Great Bntain and Ireland [247 of 445 (55 per cent) replied] 
and the Society of Cardiothoracic Surgeons of Great Britain and Ire- 
land [92 of 205 (45 per cent) replied], to establish clinical relationships 
between vascular (VS) and cardiothoracic surgeons (CTS), workload, 
and protocols for screening and management of patients with sympto- 
matic, asymptomatic, unilateral and bilateral carotid stenosis (CS) 
Results: Seventy-two per cent of cardiac units had VS on site and 23 
per cent a visiting VS. Although combined vascular/cardiac surgery 
was performed in 90 per cent of units, only 47 per cent of VS under- 
took carotid endarterectomy (CEA) in CABG patients. Fifteen per 
cent of cardiac units screened (carotid duplex) all, 80 per cent some, 
and 5 per cent none, of ther CABG patients for CS. Indications for 
selective screening were recent TIA or previous stroke (71 per cent) 
and carotid bruit (88 per cent) The decision to perform CEA for sig- 
nificant CS was taken by a VS in 60 per cent of units, jointly in 12 per 


cent and by a CTS ın 24 per cent Surprisingly the opinion of a VS was 
only sought in 83 per cent of symptomatic patients with a CS of >70 
per cent even when there was a contralateral CS and CEA was advised 
in 94 per cent of patients Thus some 20 per cent of such patients were 
denied CEA. Paradoxically, for 90-99 per cent asymptomatic CS, 
CEA was advised by 59 per cent (when unilateral) and 70 per cent 
Gf bilateral) of VS and by 37 per cent and 50 per cent of CTS. The cor- 
responding figures for stenosis of 70-89 per cent were 40 per cent and 
53 per cent (VS) and 28 per cent and 35 per cent (CTS). In sympto- 
matic patients combined CEA/CABG was always/usually recom- 
mended by 55 per cent CTS and 34 per cent VS, CEA followed by 
CABG by 26 per cent CTS and 36 per cent VS, with 12 per cent 
and 14 per cent recommending CABG first. Similar figures for asymp- 
tomatic CS were 32 per cent and 28 per cent, 10 per cent and 24 per 
cent and 24 per cent and 1-7 per cent, respectively. 

Conclusion: Current protocols for the detection and management of 
significant CS in patients undergoing CABG are idiosyncratic with 
no clear consensus even for patients with prior neurological symp- 
toms. Resolution of these dilemmas can only be achieved by a multi- 
centre audit and appropriate randonuzed controlled trials 
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An audit of carotid endarterectomy in Scotland 


A.W. Bradbury, G. Cooper, M. Dennis, J. Engeset, 

R. Holdsworth, J. Pell, R. Quin, C.V. Ruckley, R. Slack, 
PA. Stcnebridge and G Welch Scottish Vascular Audit 
Group (SVAG), University Department of Clinical and 
Surgical Sciences, Royal Infirmary, Edinburgh 


Background: Carotid endarterectomy (CEA) 1s a proven means of 
stroke prevention in patients with a high-grade symptomatic stenosis 
provided it ıs performed soon after the index event and with a low 
morbidity and mortality The am of this study was to audit mdepen- 
dently CEA in Scotland with regard to the delay between general prac- 
titioner (GP) referral and surgery and operative morbidity and 
mortality 

Method: This was an interim analysis of a prospective 13-month audit 
to 30 September 1998 of all 463 patients (median age 68, interquartile 
range [IQR] 61-73, years, 59 per cent men) undergoing CEA for symp- 
tom-atic stenosis ın all 13 Scottish NHS hospitals where the operation 
is performed. Data were collected by independent study assessors. 
Results: Indications for CEA comprised: stroke with residual deficit = 85 
(18 per cent), stroke with full recovery=52 (11 per cent), transient 
ischaemic attack = 208 (45 per cent), retinal infarct=7 (2 per cent), 
amaurosis fugax=87 (19 per cent), and non-focal symptoms =24 
(5 per cent) Ninety-two per cent had a stenosis of >70 per cent Referral 
to the operating surgeon came from GP 101 (22 per cent), neurolo- 
pists: 52 (11 per cent), general physicians. 108 (23 per cent), stroke 
physicians: 54 (12 per cent), ophthalmologists 38 (8 per cent), genatn- 
cians 30 (7 per cent), other vascular surgeons. 29 (6 per cent), cardiol- 
ogists/cardiac surgeons. 32 (7 per cent), and others: 19 (4 per cent). 
Preoperatively, 80 (17 per cent) were assessed by a neurologist, 96 
per cent underwent duplex scanning and nine (2 per cent) underwent 
angiography without prior non-invasive testing. The delay between 
GP referral and first consultation with the operating surgeon was a 
median (IQR) of 22 (range 9-34) days The delay between consultation 
and CEA was a median (IQR) of 42 (20-76) days overall, 57 (30-94) 
days for those referred directly from a GP and 38 (19-69) days for 
those referred from another specialist (P<0-001, Mann-Whitney 
U-test). In-hospital complications comprised. re-operation=13 (3 per 
cent), myocardial infarcuon=4 (1 per cent), wound infection=4 (1 
per cent), wound haematoma=11 (2 per cent), and death and/or 
major stroke= 13 (3 per cent) 

Conclusion: In Scotland, CEA ıs currently being performed with a 
morbidity and mortality substantially lower than that reported pre- 
viously in randomuzed trials However, further efforts are required 
to reduce delay between GP referral and surgery 
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The carotid bifurcation: transcutaneous ys intraoperative duplex 
assessment 


T.S. Padayachee, K.B. Modaresi, C. McGuiness and 
P.R. Taylor Guy's Hospital, London 


Background: Duplex tmaging is well known to be operator dependant. 
We have investigated the reproducibility of transcutaneous ultrasound 
vs direct arterial assessment of the internal carotid artery. 

Method: Duplex was performed in 16 patients using a 7 MHz trans- 
ducer for transcutaneous measurements and a 10 MHz probe for the 
direct arterial measurements during surgery All scans were performed 
by one experienced operator. The interval between the two scans was 
less than 24 h. Stenosis estimates, by conventional duplex criteria and 
subjective evaluation of ultrasound images of plaque morphology were 
compared for the two studies. 

Results: In 10 cases the intraoperative duplex stenosis estimate intra- 
operatively was lower and ın six cases the value was below the surgical 
threshold of 70 per cent. Plaque morphology showed an increase in 
echogenicity for the intraoperative scans such that in four cases an 
echolucent plaque preoperatively was shown to be echogenic at surgery 
Conclusion: There were significant differences m both plaque charac- 
terization and the duplex estimate of stenosis when comparing the pre- 
operative and intraoperative findings. This may have significant 
ımplicatıons for clinical trials. 
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Are we still performing inappropriate carotid endarterectomy? 


J. Brittenden and A.W. Bradbury Vascular Surgery Unit, 
University Department of Clinical and Surgical Sciences, Royal 
Infirmary, Edinburgh 
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Background: Although the 1992 interrm analysis of the European 
Carotid Surgery Tnal (ECST) suggested most patients with a sympto- 
matic > 70 per cent internal carotid stenosis would benefit from CEA, 
a statistical model derived “rom the 1998 final report of the ECST data 
indicated that benefit from CEA varies with age, sex, nature of the 
ischaemic event and actua. per cent stenosis, implying that many pa- 
tents with symptomatic >70 per cent stenosis should not have 
CEA. The aim of this study was to identify patients undergoing 
CEA ın this unit on the basis of the 1992 interim report who should 
not have had surgery according to the 1998 ECST model, and to ex- 
amine the morbidity assocated with these ‘inappropriate’ CEAs 
Method: Interrogation of a prospective database allowed all CEAs 
performed for symptomatic >70 per cent stenosis between | January 
1995 and i May 1998 to be categorized according to the ECST model 
as ‘beneficial’, ‘uncertain’ cr ‘hazardous’ in terms of stroke-free survi- 
val compared with best medical therapy 

Results: There were 124 mea of median age 67 (range 39-85) years and 
64 women of median age 64 (range 42-81) years According to the 
ECST model, ın men, 77 (62 per cent) CEAs remained beneficial but 
45 (36 per cent) were uncertain and two (2 per cent) were hazardous 
In women, the corresponding categories comprised 12 (19 per cent), 39 
(61 per cent), and 13 (20 per cent) CEAs, respectively. Perioperative 
neurological complications occurred in six (48 per cent) men, four 
in the beneficial group (one transient ischaemic attack [TIA]; one 
non-disabling stroke, two disabling stroke) and two in the uncertain 
group (one TIA, one disatding stroke). In women, there were three 
(47 per cent) complications compnsing one TIA in the beneficial 
group and one TIA and oae non-disabling stroke ın the hazardous 
group Of 188 CEAs performed only 89 (47 per cent) remained bene- 
ficial and 99 (53 per cent) were of uncertain benefit or hazardous 
Furthermore four of nine perioperative neurological complications 
occurred in patients undergoing ‘inappropriate’ CEAs. 

Conclusion: Application of the ECST model would reduce by approxi- 
mately 50 per cent the numer of CEAs currently being performed in 
this unit and would alter sigmficantly the charactenstics of those hav- 
ing surgery towards a higher risk group The validity of the model re- 
quires urgent confirmation. 
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Chronic pruritus ani: why be blue? 


ILD. Bottenll, A.S. Miller, I.W. Ireland, P.M. Sagar Department 
of Surgery, The General Infirmary, Leeds 


Background: Chronic pruritus anı (CPA) responds generally to pri- 
mary care measures and treatment of associated anorectal pathology 
This study assesses the effect of perianal injection of methylene blue in 
patients with CPA refractory to standard care. 

Method: Twenty-five patients (15 male; 10 female), median age 49 
(range 28-85) years were studied. Twenty-four patients had previously 
undergone surgery for anorectal disease (haemorrhoids n= 20, fissure 
n=3, rectal carcinoma n= 1). A 20 mL solution (5 mL 1% methylene 
blue, 15 mL 1% lignocame and 100 mg hydrocortisone) was injected 
into the penanal skin. Outcome details were obtained by case-note 
review and interview. 

Results: Median duration of symptoms pror to myection was 24 
(3-180) months and median follow-up was 11 (1-25) months After 
one injection 16 patients (64 per cent) were rendered symptom-free, 
nine patients (36 per cent) experienced ongoing CPA Five patients 
underwent repeat injection. four were rendered symptom-free, one 
experienced ongoing CPA. Overall success rate. entirely symptom-free 
80 per cent, improved 4 per cent, unchanged awaiting re-injection 16 
per cent Complications. transient faecal incontinence n= 1. 
Conclusion: Perianal myection of methylene blue, hydrocortisone and 
lignocaine can provide effective sustained relief for patients with 
CPA which is refractory to standard care. 
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Increased sensitivity to the recto-anal reflex is seen in 
incontinent patients 


G. Kaur, A Gardiner, P.W.R. Lee, J.R.T Monson and 
G.S. Duthie Academic Surgical Umt, Castle Hill Hospital, 
Cottingham, Hull 


Background: The rectoanal inhibitory reflex (RAIR) is a response of 
the internal anal sphincter (IAS) to rectal distension and is thought 
to play an important role in the continence mechanism There are 
few detailed studies of the RAIR in incontinent and constipated 
patients We aimed to study RAIR ın an attempt to analyse differences 
in IAS function in these two groups. 

Method: RAIR at increasing volumes of rectal distension was analysed 
in 43 incontinent and 32 constipated patients Percentage IAS relaxa- 
tion at each volume was computed. 

Results: There was no significant difference in the volume of rectal dis- 
tension required to produce RAIR ın both groups (median 20 mL) 

Significantly greater percentage sphincter relaxation was seen 1n incon- 
tinents at each volume (30-57, 39 66, 43 05, 50-67 as compared to 
21 33, 27 24, 32-94, 34-97 ın constipates at 10, 20, 30, 40 mL, respec- 
tively [P=0 001]). Both groups showed an increase in IAS relaxation 
from the first appearance of RAIR to the next (mean 10-79 per cent). 
However, consistently progressive relaxation with increasing volumes 
was found only in the incontinent group. There was a significant cor- 
relation between the distension at which RAIR appeared and that at 
which initial sensation was reported (P=0 001). 

Conclusion: Progressively increasing and greater IAS relaxation in 
response to rectal distension is seen ın incontinent patients compared 
to a quicker IAS recovery and less relaxation in constipates. This may 
contribute to the specific physiological umpa:rment im the respective 
groups 
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The physical and psychological effects of bowel dysfunction in 
patients with spinal cord injury 


D. Singh, S.R Brown, G. Ravichandran and K.B. Hosie 
Department of Surgery and Spinal Injuries Unit, Northern 
General Hospital, Sheffield 


Background: Spinal cord injury 1s rare but may result ın devastating 
morbidity both physical and psychological Loss of mobility and inde- 
pendence are obvious contributors to this morbidity and bladder dys- 
function 1s also well recognized. We aimed to quantify the physical 
changes seen in bowel function and examine the impact of dysfunction 
on overall well-being 

Method: One hundred and ten consecutive spinal cord injury patients 
attending outpatients at one spinal mjury unit were interviewed using 
a structured questionnaire. Demographic details were noted along 
with specific questions regarding bowel habit before and after injury. 
Visual analogue scales were used to assess the psychological impact of 
bowel dysfunction. 

Results: There was a dramatic increase m the incidence of faecal incon- 
tinence (0-56 per cent), constipation (3-36 per cent) and haemorrhoids 
(8-37 per cent) Ninety-seven per cent required at least one aid to in- 
itate evacuation with 51 per cent requiring three or more aids. Twenty- 
four per cent of patients spent more than | h per day managing their 
bowels and 42 per cent were not always confident that they could avoid 
soiling Despite this over 75 per cent felt their quality of life and social 
activities were only minimally affected (VAS score <3-0) with 40 per cent ~ 
stating these issues were not affected at all (VAS score=0) Overall 
patients rated the magnitude of thar bowel dysfunction below that 
of their unnary, mobilkty and sexual dysfunction. 

Conclusions: Our results indicate that there are significant physical 
changes affecting bowel function in spina! cord injury patients. With 
apprepriate support from a dedicated multidisciplinary rehabilitation 
unt the perception of the magnitude of these problems is minal in 
the majonty of patients 
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Natural gaps in the female anal sphincter and the risk of post- 
delivery sphincter injury 


R.C. Bollard, A. Gardiner, K. Philips and G.S. Duthie 
Academic Surgical Unit, University of Hull, Hull 


Background: It has previously been shown that women have natural 
gaps in the external anal sphincter (EAS) The aims of this study were: 
to determine whether this was a protective evolutionary change or 
whether these women were at risk during delivery. 

Method: Nulliparous women were studied ın the antenatal period and. 
again after delivery. Using endoanal ultrasound concentric 0-5 cm 
level images were obtained from the anal verge and any defect 
recorded. Manometry was performed using the station pull-through 
technique. 3D reconstruction of the anal canal was performed using 
a software package. 

Results: Sixty-four nulliparous women median age 28 (QR 25-31} 
years were studied Pnor to delivery 48 had natural gaps of varying de- 
grees. Thirteen (20 per cent) women were found to have sphincter in- 
jury after delivery. Nine had both EAS and IAS defects, four had EAS 
only. Twenty-three per cent had had no gap determined antenatally 
and 69 per cent had a detected natural gap. 








Delivery Natural gap 

None <90° >90° 
NVD 1 — i 
Forceps 1 2 2 
Vacuum l 2 2 
EMCS 9 0 0 
Total 3 4 5 
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There was no significant difference in sphincter injury rate in women 
with a complete cylindrical EAS and those with natural gaps Sphinc- 
ter injury was significantly higher following instrumental delivery 

Conclusion: Seventy-five per cent of nulliparous women have a natural 


gap in the EAS. This does not predispose them to sphincter ınjury 
during delivery 
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Follow-up of patients with chronic anal fissure treated with 
topical glyceryl trinitrate ointment 


JN Lund and J.H. Scholefield Department of Surgery, 
University Hospital, Nottingham 


Background: Topical glyceryl trinitrate (GTN) heals two out of three 
patients after 8 weeks of treatment but no long-term follow-up has 
been reported. This study reports a 2-year follow-up of patients whose 
chronic anal fissure had been healed by GTN. 

Method: Patients whose chronic anal fissures had healed ın two pre- 
viously reported trials of topical GTN were identified and contacted 
by telephone Patients were asked from a standardized questionnaire 
whether they had expenenced further symptoms of pain on defecation 
and rectal bleeding since the end of the tral. If such symptoms were 
reported patients were asked further details of the number and dura- 
tion of relapses. Patients were also asked whether they had sought 
medical attention and how their relapse had been treated. 

Results: Forty-four patients were identified from the previous studies. 
Three patients had moved from the area and could not be contacted 
Thus the questionnaire was administered to 41 patients. Medran fol- 
low-up interval was 28 (range 24-38) months. No further symptoms 
were experienced by 30 of 41 (73 per cent) Eleven (27 per cent) experi- 
enced one or more symptomatic relapse (five had only one episode and 
six more than one). Five symptomatic relapses were of short duration 
(1-3 days), two of which settled spontaneously and the other three 
were treated by a further course of GTN. In all three cases the 
GTN used was left-over trial medication. Of six longer duration re- 
` lapses, one patient opted to have a spimcterotomy without further 
treatment, three responded to further GTN treatment and two re- 
quired sphincterotomy after failure of GTN treatment. Thus only 3 
of 41 (7 per cent) required sphincterotomy 

Conclusion: Only a minority of patients whose anal fissures have pre- 
viously been healed with GTN ointment experience recurrent symp- 
toms. Most of these relapses can be treated quickly and successfully 
ywith further GTN 
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Oral nifedipine is an effective new treatment for chronic anal fissures 


T.A. Cook, M.M. Smilgin Humphreys and 
N.J.McC. Mortensen Department of Colorectal Surgery, 
John Radcliffe Hospital, Oxford 


Background: Glyceryl trinitrate (GTN) paste has been used to treat 
anal fissures but some patients develop tachyphylaxis and the fissure 
fails to heal, suggesting that other agents are needed. Oral agents have 
potential advantages over pastes in that there is no confusion over 
dose or site of application and this study aimed to assess the effective- 
ness of oral nifedipine on healing of chronic anal fissure. 

Method: Fifteen patients (aged 20-60 years) with chronic anal fissure 
(median duration 15 months) were recruited. Seven had failed treat- 
ment with GTN paste. Patients underwent anal manometry before 
and 40 mun after oral administration of 20 mg nifedipine. They were 
then given 20 mg nifedipine retard twice daily for up to 8 weeks and 
were seen at 2-week intervals to assess fissure healing Blood pressure 
was monitored and pain was assessed using a visual analogue scale. 
Results: Mean (s.¢.m.) maximum resting anal pressures before and after 
nifedipine were 102 (5) and 66 (5) cmH20 (P<0 0001). Maxımum 
squeeze pressure was not altered. Diastolic blood pressure fell from 
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82 (2) to 75 (2) mmHg following the initual dose (P<0 05) but no sigm- 
ficant reduction in blood pressure was found at subsequent clinic vis- 
its. Fissure healing was complete in nine (60 per cent) after 8 weeks, 
including four who had failed treatment with GIN A further three 
were asymptomatic. There was a significant reduction in pain scores 
over the treatment period Ten people experienced flushing and four 
had mild headaches requnng simple analgesia None experienced 
lightheadedness and there were no episodes of incontinence. 
Conclusion: Oral nifedipine is effective at healing anal fissures and is 
associated with only mincr side-effects It overcomes problems with 
dose and site of application seen with topical agents and may provide 
an alternative treatment fcr chronic anal fissures. 


LGI 016 


Percutaneous liver biopsy results in spillage of malignant cells 


G.H. Slater and N.D. Karanjia Department of Surgery, 
Royal Surrey County Hospital, Guildford 


Background: Hepatic resection 1s the treatment of choice for isolated 
colorectal liver metastases. There 1s anecdotal evidence that percuta- 
neous biopsy of secondary ver tumours can result in peritoneal seed- 
lings at the biopsy site The aim of this study was to detect 
cytologically malignant cells in the blood spilt following core biopsy 
and fine needle aspiration (FNA) biopsy 

Method: During hepatic resection, the secondary lesion was biopsied 
using both a core biopsy and a fine needle technique The blood spilt 
from each site was collected on slides and examined for malignant cells 
Results: 








Histology/ FNA biopsy FNA blood Core biopsy Core blood 
cytology 

Positive 6 2 8 3 
Suspicious 3 3 0 3 

Negative 1 5 2 4 

n=l0 


Conclusion: Malignant cells are spilt in percutaneous biopsy with the 
potential to seed. There is no place for biopsy in the diagnosis of po- 
tentially resectable metastatic liver tumours 
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The colorectal cancer vaccine 105AD7 increases tumour cell 
killing by apoptosis 


C.A. Maxwell-Armstrong, S. Amin, R. Qutiafan, 

L.G. Durrant, R.A. Robins, A.M. Galvin, J.H. Scholefield 
and J.D. Hardcastle Department of Surgery, Queens Medical 
Centre, Nottingham 


Background: The anti-idiotepic monoclonal antibody 105AD7 1s a 
non-toxic vaccine that mimics an antigen (gp72/DAF) present on colo- 
rectal cancer cells. Increased tumour infiltration of activated lympho- 
cytes and killing of autologous tumour cells in cytotoxicity assays has 
been seen The aim of this study was to assess tumour cell killing by 
apoptosis. 

Methods: Fifteen patients received 105AD7 preoperatively Tumour 
edge/centre and normal bowel were taken from resection specimens 
of eight patients and labelled ummunohistochemically with APO2-7 
MAb, using a standard avidin biotin complex (ABC) technique. Cryo- 
preserved control tumours, matched to tnal patients according to 
stage, site and differentiation, were similarly treated. Fresh tumour 
samples were taken from the other seven trial patients, and seven 
matched controls. Disaggregated tumour cells were labelled with 
APO2 7 and analysed by flow cytometry. 

Results: Expression of APO2-7 by mmunohistochemustry was higher in 
trial patents (3-14 vs 1-87, F<0 005). Tumour cell apoptosis by flow 
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cytometry was higher in smmuruzed patients (22 4 per cent vs 9-9 per 
cent, P=0 016) 

Conclusion: Lymphocytes pnmed by 105AD7 to target gp72-expres- 
sing tumour cells, are capable of causing death by apoptosis. They 
may thus be capable of killing gp72-expressing micrometastases. 
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Microsatellite instability and survival from colorectal cancer 


A.J. McKinley, A.D Carothers, S.M. Farrington, 

C. Cunningham, V.J. Bubb, A.H. Wyllie and 

M.G. Dunlop Colon Cancer Genetics Group, Section of 
Surgery, Division of Molecular and Clinical Medicme, and 
MRC Human Genetics Unit, Western General Hospital, 
Edinburgh 


Background: Previous studies suggest that tumour microsatellite 1n- 
stability MSI), characteristic of defective DNA mismatch repair, indi- 
cates a good prognosis ın colorectal cancer (CRC). This case- 
controlled study was designed to determine whether tumour MSI 
has an influence on survival in two systematically collected cohorts: 
patients aged <30 years and a cohort aged 30-90 years. 

Method: All patients (#=118) in Scotland from 1970 to 1996 diag- 
nosed with CRC under 30 years of age, with no known predisposing 
factors were identified Clinical and pathological data were collected 
on all patients Archived tumour and normal tissue was obtained from 
all surviving young patients and as many deceased patients as possible 


on 


Tissue from the older cohort (n=181) was collected prospectively 
from sporadic CRC cases ascertained from 1988 to 1993. Tumour 
MSI was assessed by amplification of up to exght PCR markers (four 
polyA and four CA repeats). Tumours were classified as MSI positive 
if there were tumour specific variations at two or more marker loci 
Results: Unequivocal MSI status was determined in 53 young and 174 
older patients Cases not analysed were due to failure of PCR ampli- 
fication or specimen unavailability There was a striking difference in 
the prevalence of MSI tumours between the groups with 47 2 per cent 
of young cases and only 7 per cent of the older group displaying MSI. 
Cox regression analysis identified Duke’s stage at presentation as 
being a significant predictor of survival in both cohorts. However, 
stage at presentation was significantly worse in the <30 age group 
compared to older patients (x° test for trend=104, 1 d.f., P~0 001). 
In the older cohort, regression analysis showed a significant associa- 
tion between MSI status and prolonged survival. However, MSI status 
had no effect on survival for the young patient group, even when cor- 
rected for Duke’s stage. Overall 16 of 33 (48-5 per cent) surviving 
young patients exhibited MSI and 9 of 20 (45 per cent) of the deceased 
cases (x°, 1 df, P>0-3), whereas 11 of 100 (11 per cent) live older pa- 
tients had MSI tumours compared to 1 of 74 (1 4 per cent) deceased 
patients (Fisher’s exact test, P=0-014) 

Conclusion: This study confirms previous observations that MSI status 
predicts improved survival in patients who develop sporadic colorectal 
cancer in the usual older age group but shows that patients developing 
CRC at a very young age are a distinct group and that tumour MSI is not 
associated with survival benefit, suggesting that the mechanism of MSI 
may be different in the two groups. This study underscores the rationale 
for screening and early identification of tumours in young patients 
shown to have germline mutations m DNA mismatch repair genes 
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Delay in the diagnosis of breast cancer: a 10-year experience 


D.C. Jenner, A. Middleton and T. Bates The Breast Unit, 
William Harvey Hospital, Ashford, Kent 


Background: The aim of this study was to determine the incidence and 
cause of delay in diagnosis of breast cancer. 

Method: The interval between first breast clinic visit and a definitive 
diagnosis was recorded in all patients with invasive breast cancer diag- 
nosed between 1988 and 1997. In all cases with a delay in diagnosis of 
3 months or longer, the case notes were reviewed for evidence of a tri- 
ple assessment (chnical diagnosis, mammography, fine needle aspira- 
tion cytology [FNACD, and the principal cause of delay was identified. 
Results: Of 1216 patients with breast cancer, there was a delay in diag- 
nosis of 3 months or more in 42 The incidence of delay of diagnosis 
was 3-7 per cent, the median delay was 6 months, and the median 
age at diagnosis was 53 (range 27-89) years Triple assessment was un- 
dertaken in 30 patients (71 per cent), 10 patients did not have FNAC 
performed and three patients had no mammogram. The pmncipal 
cause of delay was a false-negative FNAC in 19 patients (45 per cent), 
failure of follow-up in eight (19 per cent), clinical signs did not impress 
in five (12 per cent), FNAC not carried out in three (7 per cent), false- 
negative mammogram in four (10 per cent), failure of needle localiza- 
tion in two (5 per cent), and one patient did not accept advice. The an- 
nual incidence of delay in diagnosis did not change significantly over 
the 10-year period. 

Conclusion: A triple assessment 1s not sufficiently sensitive to detect 
every breast cancer and a small incidence of delay in diagnosis 1s there- 
fore mevitable with current diagnostic techniques. 
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Correlation of angiotensin II type 1 receptors expression with 
clinico-pathological features in human malignant breast tumours 


E.R. Inwang, J.R. Puddefoot*, M. Sheafff, AJ. Ogedegbe*, 
O.O. Johnson, G.P. Vinson* and A.W. Goode Surgical Unit, 
{Institute of Pathology and * Department of Biochemistry, 

St Bartholomew’s and Royal London School of Medicme and 

Dentistry, Queen Mary and Westfield College, London 


Background: We have previously reported the expression of angio- 
tensin II type 1 receptors (AT1-R) ın benign and malignant breast 
cancer epitheha. The aim of this study was to examine the clinical sig- 
nificance of the presence of this receptor sub-type im this location and 
correlate the tensity of its expression with patient age, menopausal 
status, tumour grade, tumour size and axillary node status, all of 
which are well recognized prognostic markers. 

Method: Paraffin-embedded sections of 92 human breast cancers, 4 p 
thick, were analysed immunohistochemuically for AT1-R, using mono- 
clonal antibody 6313/G2. One pathologist screened all the slides 
Human adrenal gland and non-specific immunoglobulin (IgG) were 
used as positive and negative controls, respectively. Stained sections 
were evaluated using the semi-quantitative staining itensity (SII) 
grading system. A dark brown granular staining reaction was accepted 
as positive immunoreactivity regardless of intensity. Median values 
and non-parametric Mann-Whitney U-test, as well as Krauskal- 
Wallis test (where more than two groups were compared) were used 
in the statistical analysis. 

Results: There was a highly significant negative correlation between 
ATI-R and age (P= <0-0001). This appears to be mainly due to 
menopausal effect (P<0-000!), Mann-Whitney U-test). Most post- 
menopausal women had ATI-R values of less than 1-0, while most 
pre-menopausal women had values greater than 1 0, with a gradual 
decline in values up to the age of 50 years. Well-differentiated tumours 
expressed higher AT1-R concentrations than poorly differentiated 
tumours (P=0 0002, Kruskal-Wallis test), but there was no correla- 
tion between receptor concentration and tumour size (P=0-21, 
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Kruskal-Wallis test). Patients with axillary node involvement showed 
a reduction m AT1-R concentrations (P=0 06), and low levels were 
observed in those with five or more positive nodes (not significant). 
Conclusion: The prospect of identifying premenopausal women with ag- 
gressive tumours and possible nodal involvement for targeted systemic 
treatment according to AT1-R status, 1s worth future investigation 


Breast 003 


Laparoscopic oophorectomy: mandatory adjuvant therapy in 
patients with breast cancer 


M. Given, M. Scott, J.P. McGrath and H.F. Given National 
Breast Cancer Research Institute and Department of Surgery, 
University College Hospital, Galway, Ireland 


Background: The value of oophorectomy in the management of 
patients with breast malignancy was recognized as early as 1889 In 
1992 a meta-analysis of over 3000 patients demonstrated that ovanan 
ablation was offered to premenopausal women in this department for 
over 12 years 

Method: A review of 136 patients with follow-up and examination of 
disease-free survival and mortality is presented The influence of 
oestrogen receptor status on response and long-term outcome 1s 
examined. Premenopausal women aged 40 years were offered bilateral 
laparoscopic oophorectomy. 

Results: This procedure was well tolerated without significant morbid- 
ity. Comparison is made to an age- and disease-matched control group 
(n=95) 





Group Disease-free survival Mortality 

Control All (n= 95) 71% 17% 
ER+ (2=27) 70%* 22%t 
ER- (n=) 63% 13% 

Oophorectomy All (7 = 126) 74% 14% 
ER+ {n=47) 87%* 4%t 
ER~- (n=40) 67% 18% 





ER oestrogen receptor, (*P<) 05, tP<001, Wilcoxan rank sum test) 


Conclusion: A significant -mprovement in disease-free survival and 
reduction in mortality was observed ın the oestrogen receptor-positive 
group offered laparoscop:c oophorectomy Further evaluation of 
oestrogen receptor status is ongoing and may influence patient selec- 
tron in the future. 


Breast 004 


Local renin angiotensin system (LRAS) may regulate growth 
and development of breast cancer 


A.J. Ogedegbe, J.R. Puddefoot*, M. Tahmasebi*, 

G.P Vinson* and R. Carpenter Breast Unit, St Bartholomew's 
Hospital and * Departmest of Biochemistry, Queen Mary and 
Westfield College, University of London, London 


Background: The angiotensn II type 1 (AT1) receptor ıs present in a 
wide variety of human tissues and is particularly abundant in epithelial 
cells. Tissue renin angiotensin systems (RASs) exist which have speci- 
fic local functions such as -egulation of growth and development of 
tissues and they may be an important factor in tumour progression. 
Using the monoclonal ant.body 6313/G2 we have previously con- 
firmed that the ATI receptor was distributed charactersstically in the 
epithelial cells of both diseased and non-diseased breast tissue The 
aim of this study was to confirm the existence of a local renin angio- 
tensin system (LRAS) in the breast and relate its presence to regula- 
tion of tumour growth. 

Method: Samples obtained from 62 patients (age range 32-91 years) 
were examined by reverse transcription polymerase chain reaction 
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(RT-PCR) using specific primers designed to amplify a fragment of the 
ATI receptor (210 bp) and renin cDNAs (142 bp), respectively 
Receptor expression was demonstrated by mmmunocytochemustry. 
Northern blot and i situ hybridization (ISH) were used to confirm 
the mRNA transcription for the ATI receptor and renin, respectively. 
Results: The AT1 and renin receptor proteins were expressed consis- 
tently with their respective monoclonal antibodies. Reni was local- 
ized to the myoepithelial cells and stroma, while AT1 receptor was 
present around the ductal epithelial linings. mRNAs for various com- 
ponents of the RAS were amplified with RT-PCR in all samples ana- 
lysed (n= 62) though ATI receptor more so compared to others. The 
sample groups consisted benign (n= 7), non-diseased breast (n = 8) and 
breast cancer (n=47), Densitometric analysis revealed higher tran- 
scription of the ATI receptor in benign compared to malignant sam- 
ples (P<001) This difference was less well marked between 
normal and malignant breast samples (P<0-05) This observation 
was confirmed by obtaming the expected 2-4 kb transcnpt for AT1 
with Northern blot analysis. Confirmation of renin mRNA transcrip- 
tion was obtained by demonstrating a continuous band of (pro)renin 
transcribing cells in the stroma and myoepithelial layer of the normal 
and benign samples In the malignant sample there appeared to be a 
disruption of the starnmg (mRNA) using ISH. 

Conclusion: These results confirm the existence of a local RAS in the 
breast and suggests that ıt may be involved in growth and develop- 
ment of breast tumours 


Breast 005 


Detection of bone marrow micrometastases in primary breast 
cancer: pre- or postoperative sampling? 


M.S. Wadley*+, C.E. Jones*, S.R. Bramhall*, M.J.R. Leet 
and P.S. Stonelaket *University Department of Surgery, 
Queen Elizabeth Hospital, Birmingham and {Department of 
Surgery, City Hospital, Birmingham 


Background: Axillary lymph node status remains the most important 
prognostic factor m patients with breast cancer but up to 30 per cent 
with node-negative disease develop recurrence within 10 years. Clearly 
a proportion of these patients have micrometastatic disease at presen- 
tation Studies have shown that detection of tumour cells m bone 
marrow (BM) may give valuable prognostic information although 
these results may be confounded by dissemination of tumour cells at 
operation The aim of this study was to establish the incidence of bone 
marrow mucrometastases at the time of surgery and to determine 
whether surgery results in increased tumour cell dissemunation 
Method: Bons marrow samples were aspirated from the postenor iiac 
crest under general anaesthesia before and immediately after surgery 
in 45 patients with invasive breast cancer. Following density gradient 
centrifugation tumour cells were separated from leukocyte fractions 
using immunomagnetic techniques and cytospins stained with a pan- 
cytokeratin (CK) antibody, A45B/B3 Tumour cells were identified 
by intense red cytoplasmic staming. Experiments with tumour cell 
lines established a sensitivity for this technique of one tumour cell ın 
10° peripheral blood mononuclear cells. 

Results; CK + tumour cells were identified ım 10 of 45 (22 per cent) 
patients In six patients both pre- and postoperative samples were 
positive. No significant differences were noted in the number of cells 
detected in these six paired samples In two patients positive samples 
were only detected postoperatively and in two only preoperatively. 
BM status was related to tumour size (P<0:01, Mann-Whitney 
U-test) but not tumour grade, lymph node status or vascular invasion 
There were no complications of BM aspiration and no CK + cells 
identified ın control samples (n= 7). 

Conclusion: Micrometastatic tumour cells in BM can be detected ın as 
many as one in five patients and may give valuable additional prog- 
nostic information. Surgery did not appear to result in increased 
tumour cell dissemination 


Breast 006 


From general to breast surgeon in 10 years: the effects of in situ 
specialization 


M. Al-Dubaisi and R.M. Rainsbury Department of Surgery, 
Royal Hampshire County Hospital, Winchester 


Background: Professional, public and politica! expectation is leading to 
greater specialization of surgeons working in district general hospitals 
(DGH) The consequences of specialization have been investigated by 
looking at the umpact of a new breast service on outpatient and inpa- 
tient activity. 

Method: Patterns of work were identified by recording the caseload, 
workload and casemix relating to patients treated by one DGH surgi- 
cal firm over a 10-year penod. 

Results: Outpatient data for 1987, 1992 and 1997 showed an increased 
proportion of new breast referrals (42 per cent, 56 per cent and 72 per 
cent all referrals) and breast follow-ups (55 per cent, 68 per cent and 
76 per cent all follow-ups), but total new referrals (breast + general) re- 
mained the same (1549, 1703 and 1639 per annum [p.a.]). Extra outpa- 
tient activity (4104, 4584 and 5171 episodes p.a) necessitated new 
appointments (three clinical assistants, two specialist nurses), new 
clinics (rapid assessment, reconstruction) and additional cytology ser- 
vices. Operative caseload (excluding emergencies) was similar in 1987, 
1992 and 1997 (971, 1116 and 888 procedures p a.), but case-mix analy- 
sis identified a steady increase in breast surgery (breast general proce- 
dures 0-41, 0-84 and 2-0), and in day-case breast surgery (day 
in-patient procedures 0, 0-53 and 0-55). Intermediate equivalent value 
(TEV) analysis showed a fall in general surgical workload and a rise in 
breast workload coinciding with the introduction of complex breast re- 
constructive procedures (EV general surgery 783, 619 and 230, breast 
surgery 354, 641 and 784, overall 1137, 1260, 1014 p.a.) These changes 
were associated with a reduction in surgical manpower, requiring great- 
er consultant input (service equivalent value [SEV] 2 25, 1-75 and 1 75). 
Conclosion: Specialization in breast surgery leads to major changes ın 
outpatient activity and m-patient practice. These must be anticipated 
when developing a breast service within a department of surgery _ 
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Preservation of the intercostobrachial nerve (CBN): a 
feasibility and anatomical study 


G.H. Cunnick, S. Upponi and G.C. Wishart* Departments 
of General Surgery, Princess Royal Hospital, Haywards Heath 
and * Addenbrooke’s Hospital, Cambridge 


Background: A recent randomized study has recommended preserva- 
tion of the intercostobrachial nerve (ICBN) during axillary surgery 
for invasive breast cancer. We have examined the feasibility of this 
in a prospective study where the variable anatomy of this nerve 
was documented. 

Method: In 50 consecutive patients undergoing dissection of the axilla 
by one surgeon an attempt was made to preserve the ICBN The anat- 
omy of the nerve was recorded ın 45 patients and light touch sensation 
in the upper medial arm was tested at 24 h, 1 week and 3 months. 
Results: The ICBN was identrfied in all 50 patients and preserved ın 40 
Reasons for non-preservation included accidental division (n = 4), divi- 
sion of the ICBN to umprove access to the axilla (1= 1) and to allow 
clearance of malignant nodes (n= 5), There were six anatomical var- 
sants of the nerve, the two commonest being a single T2 branch 
(19 of 45) and a single T2 branch dividing into a main branch anda ~ 
much smaller branch (10 of 45). Sensation was present as follows. 


Preserved nerves (n 40) Divided nerves (n = 10) 





24h 37 (93%) 6 (0%) 
1 week 32 (80%) 5 (50%) 
3 months 32 (80%) 5 (50%) 
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Conclusion: Preservation of the ICBN 1s possible ın approximately 
80 per cent of patients undergoing axillary surgery despite the variable 
anatomy of this nerve. At 3 months after surgery 20 per cent of 
patients with ICBN preservation had a sensory deficit compared with 
50 per cent of those who had the nerve divided. 
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The sentinel lymph node: clinical implications in patients with 
breast cancer 


S. Mackintosh, R. Simon, J. Going, M. Soukop and 
T. Cooke University Department of Surgery, Royal 
Infirmary, Glasgow 


Background: One of the purported advantages of sentinel lymph node 
(SLN) biopsy is that it gives opportunity for more thorough patho- 
logical evaluation than can be. achieved conventionally. We have 
assessed the clinical implications of this in a cohort of patients whose 
SLN was detected using patent blue dye. 

Method: Forty-five patients (54 SLNs) had negative axulary lymph 
nodes on H & E. Sentinel and non-sentinel lymph nodes were exam- 
ined by tmmunohistochemistry (IHC) using anticytokeratin anti- 
bodies. When metastatic tumour was detected using IHC, or the SLN 
was falsely negative, the postoperative management was reviewed Re- 
staging data was presented blindly to a multidisciplinary team, revised 
management was compared with the treatment the patient received. 
Results: Seven of 54 SLNs were converted from negative to positive 
using IHC (13 per cent of SLNs, 15 6 per cent of patients) and ın five, 
treatments would have changed. Three would have been offered che- 
motherapy additional to the treatment given orginally and two would 
have entered into trials. Of 551 non-SLNs, eight converted (1 5 per 
cent), although no change in treatment would have resulied. Of five 
patients with false-negative SLNs on H & E, one was converted by 
THC Had these patients only undergone SLN biopsy without further 
axillary dissection they would have received the same treatment. 
Conclusion: The up-staging of sentinel lymph nodes by IHC results in 
change of management for significant numbers of patients suggesting 
the more detailed examination of the SLN would be of clinical benefit. 


Br. J Surg.. Vol. 86. Suppl 1. Jupe 1999 
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Sentinel node biopsy in patients with breast cancer: the way 
forward in the management of the axilla 


D. Clarke, N. Khonji, R. Daoud, H. Sweetland, W. Evans’, 
J. Reest and R. Mansel University Department of Surgery, 
* Department of Medical Physics, {Department of Radiology, 
University Hospital of Wales, Cardiff 


Background: The single most important prognostic indicator in the 
management of patients with breast cancer 1s the status of the axillary 
nodes and all patients with operable breast cancer, therefore, undergo 
axillary sampling or axillary clearance, with its associated morbidity 

Sentinel node biopsy (SNB) may continue a therapeutic axillary pro- 
cedure to patients with a positive SNB while those with a negative 
SNB require no further treatment to the axilla. The aum of this study 
was to confirm that the sertinel node could be localized accurately and 
more importantly that the sentinel node was an accurate predictor of 
the axillary nodal status. 

Method: The sentinel node was localized using a combination of 
patent blue V and radioactive isotope injection Preoperative injection 
of nanocoll (20-40 MBq) was followed by lymphoscintigraphy where 
the sentinel node was marked on the skin A hand-held probe was used 
at surgery to locate the sentinel node At surgery 2 mL of patent blue 
V dye diluted to 4 mL was injected around the tumour and a blue lym- 
phatic was traced to a blue node. The sentinel node, once localized was 
removed and sent separately for lustological examination This 
was followed by primary surgery for the breast cancer and an axillary 
node clearance 

Results: This procedure was carried out in 55 patients and the sentinel 
node was localized in 52 patients (95 per cent) Thirty-nine of the 53 
patients (74 per cent) whe had a lymphoscintiscan had a hot node 
on scan and 1n 43 of the 52 patients (83 per cent) a hot node was de- 
tected using a hand-held probe Forty-four patients had a blue node 
detected at surgery (85 per cent) An average of 1-6 sentinel nodes were 
harvested per patient. In the 50 patients m whom histology 1s avail- 
able, 20 patients had a positive sentmel node and in eight of the 20 
patients with positive sentinel nodes, the sentinel node was the only 
node with disease in the axila One patient who had a negative sentinel 
node, bad further disease ın the axilla resulting ın a false-negative rate 
of 5 per cent The sensitivity of the sentinel node biopsy in breast 
cancer was 95 per cent with a specificity of 100 per cent. The positive 
predictive value for this precedure was 100 per cent while the negative 
predictive value was 97 per cent. 

Conclusion: We conclude that the sentinel node can be localized 
accurately using a combingtion of methods and that it is an accurate 
predictor of the axillary node status Before this procedure becomes 
accepted treatment ıt should be validated by a randomized clinical 
trial The Medical Research Council has funded such a tnal—the 
ALMANAC tnal—which will commence shortly in the UK. 
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General 001 


The expression of fibrosis-associated genes in glomeruli after 
renal transplantation. A comparison between cadaveric and non- 
heart-beating donors 


S. Jain, G. Bicknell, S. White, S. Williams, T. Doughman, 
A. Knight, P. Furness and M. Nicholson Department of 
Transplant Surgery, Leicester General Hospital, Leicester 


Background: The main difference between cadaveric and non-heart- 
beating doners (NHBD) 1s in the degree of warm ischaemia the kidney 
1s subjected to. This study was designed to see if this affected the ex- 
pression of fibrosis-associated genes in the early post-transplant period. 
Method: A series of 20 cadaveric and 17 NHBD renal transplants, per- 
formed over the same time period were studied Mean donor age was 
higher in the NHBD group (48 vs 38) but recipient age and drug ther- 
apy were similar between the two groups. Patients underwent renal 
transplant biopsies at 1 week, 3 months and 6 months after transplant. 
From each biopsy, at least two individual glomeruli were isolated un- 
der a microscope and placed ın lysis buffer mRNA was isolated and 
genes of interest were amplified by RT-PCR, quantified in an ELISA 
system and compared to a known housekeeping gene GAPHD. Levels 
were presented in arbitrary units 

Results: Delayed graft function was common in NHBD (82 per cent) 
but only 15 per cent in cadaveric transplants Acute rejection rates 
were 29 per cent and 20 per cent, respectively. Mean levels of mRNA 
expression are shown in the table. Groups were compared using a 
Mann-Whitney U-test. In general genes were expressed in similar 
amounts between the two groups. 


Col IN Col IY MMP2 TIMP! TIMP2 Tenascn TGFB 





1 week 
Cadaver (n= 20) 074 037 0:65 113 074 095 020 
NHBD (n=17) 0% 042 050 257 09 060 010 
P 0-50 060 026 002 012 045 053 
3 months 
Cadaver (nm 17) 043 057 034 225 098 053 035 
NHBD (n=11) 057 047 044 176 1B 023 014 
P 039 050 008 092 042 054 075 
6 months 
Cadaver (n=16) 050 105 043 {38 O71 046 020 
NHED (n=9) 029 034 O18 147 058 028 012 
P 048 067 027 082 087 063 008 





Conclusion: Although the increased ischaemic mjury in NHBD means 
a high rate of delayed graft function, it dose not seem to affect the level 
of fibrosis-associated gene expression compared with cadaveric donors 
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Liver kidney donor assessment in the UK and Ireland 


J.A. Lumsdaine, S.J. Wigmore and J.L.R Forsythe Transplant 
Unit, Royal Infirmary of Edinburgh, Edinburgh 


Background: The aim of this study was to ascertain the current prac- 
tice of live kidney donor assessment and follow-up in transplant cen- 
tres in the UK and Ireland. 

Method: All transplant centres were contacted by telephone to identify 
a person responsible for assessing potential live kidney donors, 
followed by a questionnaire requesting information concerning all 
personnel involved, the investigations performed, exclusion criteria 
and follow-up arrangements. 

Results: In 1997, 165 lve kidney donor transplants were performed by 
35 centres. Data were contributed to this study by 92 per cent of these 
centres All centres performed certain core vestigations. Thirty-five 
per cent of centres did not follow an established protocol. A vanety 
of personnel were involved in live donor assessment which may, in 
part, explain the wide variance m further investigations and exclusion 


SA 


cnteria. No minimum donor age was required by 22 per cent of centres 
and no upper age limit of donor was considered by 38 per cent Lafe- 
long follow-up was offered by 62 per cent of centres with muted fol- 
low-up provided by a further 34 per cent. 

Conclusion: The current shortage of donor organs has contributed to 
the recent expansion in hve kidney donation This procedure is not 
without risk to the donor National guidelines should be established 
to reduce the current variation in practice of live kidney donor assess- 
ment and maximize safety 
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Evaluation of an emergency general surgical clinic 


T. Arulampalam and CL Ingham Clark Whittington 
Hospital, London 


Background: The aim of this study was to evaluate the implementation 
of an emergency general surgical clinic (ESC) to determine whether 
GPs would use it and whether ıt might facilitate avoidance of in- 
patient hospital stay for some emergency surgical patients. 

Method: The ESC was set up after extensive local GP consultation, for 
patients with abscesses, painful hernias, acutely painful anal condi- 
tions and abdominal pain without peritonism. GPs referred patients 
by telephoning a dedicated line and faxing through patient details 
The study population was a consecutive series of the first 107 patients 
referred to the ESC. The referring GP, clinical problem, management 
plan, and time and place of definitive treatment were recorded for 
all patients. 

Results: One hundred and seven patients were referred to 27 clinics by 
69 GPs Eight patients did not attend, one patient was double-booked 
to the main outpatient clinic, and one passed to orthopaedics. Other 
referrals included 11 abdominal pain, eight painful hernias, 18 abscesses, 
18 inflamed skin lesions, 15 acutely painful anal conditions, 11 change 
in bowel habit, two rectal bleeds, one dental abscess, two suspicious 
cervical nodes, one groin strain and three non-urgent minor skin con- 
ditions. Only two patients were admitted direct from ESC, six were ad- 
mitted for treatment within a week (two hermas, four carcinomas) and 
four within a month Seventeen patients were treated on the spot (13 
injections of piles, four drainage of abscesses), Twenty patients were 
operated on as emergencies in the Day Surgery Unit (DSU) within 
24 h, four m DSU with a month and four routinely There were 
no admissions from DSU. One further orthopaedic and one dental 
problem were referred on Sixteen patients were investigated then re- 
viewed in clinic. Fourteen patients required advice only. It was esti- 
mated that 32 of the 107 patients were likely to have been admitted as 
in-patients if they had attended the A & E department instead of the ESC. 
Conclusion: The ESC was utilized by 69 local GPs for patients who 
might otherwise have been sent to A & E The ESC enabled many 
emergency patients to be treated promptly without hospital admission 


General 004 


Emergency surgical admissions in patients aged over 80 years: a 
study over four decades 


K.V. Menon, F.M. Young and RB Galland Royal 
Berkshire Hospital, Reading 


Background: The aim of this study was to determine the trend of emer- 
gency surgical admusstons ın patients over 80 years of age and compare _ 
this with results from the previous three decades 

Method: Data were obtained on all patients aged over 80 admitted as 
general surgical emergencies. Reasons for admission, management, mortal- 
ity and duration of hospital stay were recorded and this was compared 
with results from 1966, 1976 and 1989 in the same health authonty. 
Results: Dunng 1997 a total of 4807 patients over the age of 80 years 
were admitted as emergencies to all specialities and 447 (9 3 per cent) 
of them were surgical, compared to 122 in 1966, 248 in 1976 and 339 in 
1989 A random sample of 261 patients were analysed The proportion 
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of emergency to total surgical admissions was on the decline but had 
increased ın this decade 51-2 per cent in 1966, 44 8 per cent in 1976, 
33-4 per cent m 1989 and 49-1 per cent in 1997. The proportion of 
emergency surgical workload in patients over 80 years ıs increasing: 
6-2 per cent in 1966, 8 4 per cent in 1976, 9-9 per cent in 1989 and 
12 per cent in 1997, The median age in this study was 84 (30-97) years 
and 57 1 per cent (149) were women. Gastrointestinal problems were 
the most frequent reason for admission (89 of 261) and this has stea- 
dily risen over the previous three decades. The in-patient mortality rate 
was 13-8 per cent (36 of 261) compared with 22 4 per cent for 1989 and 
21 8 per cent for 1976 The 30-day operative mortality was 10 (14-9 per 
cent) as compared to 16-8 per cent for 1989. The median length of stay 
was 8 (0-41) days sumilar to 9 days for 1989, although this rose to 11 days 
for patients waiting for discharge to other hospitals Twenty-four patients 
over the age of 80 years were inappropriate admissions to general surgery 
resulting ın a cumulative 60-day m-patient bed loss 

Conclusion: The trend of creased number of patients over the age of 
80 years being admitted to general surgery continues through the four 
decades with a decrease in overall mortality but no change ın length of 
stay, Avoiding inappropriate admissions would result ın a significant 
improvement in bed utilization. 
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Immediate vs delayed laparoscopic cholecystectomy for acute 
cholecystitis 


C.J. O’Boyle, C. Murphy, J.C. May and C.R. Kapadia 
Department of Surgery, Airedale General Hospital, Steeton, 
Keighley, West Yorkshire 


Background: The aim of this study was to evaluate prospectively the 
safety and cost-effectiveness of early vs delayed laparoscopic cholecys- 
tectomy (LC) for acute cholecystitis. 

Method: During a 16-month penod from August 1997 to November 
1998, 48 patients (37 female 11 male) presented with acute cholecysti- 
tis (ALC) to Airedale General Hospital All patients had attempted 
LC at presentation. This was facilitated by the availability of a daily 
dedicated theatre During the same time period, 43 patients (30 female 
13 male) with a history of previous admussion for acute cholecystitis 
underwent electrve LC (ELC). 

Results: Median age for ALC was 62 (range 20-88) years and for ELC 
63 (36-86) years The majority of patients in both groups were graded 
ASA | or 2 (90 per cent ALC, 84 per cent ELC). Conversion rate was 
lower for ALC (8 per cent vs 16 per cent, P=ns, x? test) No conver- 
sions occurred in patients with symptoms of less than 72 h duration 
Median operative time was 40 (15-80) min for ALC and 50 (20-100) 
mun for ELC. Median hospital stay was 6 (1-18) days for ALC and 
10 (3-20) days for ELC (P < 0-05, Mann-Whitney U-test) Significant 
morbidity occurred in two (4 per cent) patients undergoing ALC 
(intraoperative haemorrhage, postoperative pneumonia) and four 
(9 per cent) patients undergoing ELC ( mtraabdomunal abscess, sub- 
phrenic haematoma, port-site hernia, septicaemia) (P=1.s.). Overall cost 
of performing laparoscopic cholecystectomy acutely was £1500 compared 
with £2700 for elective LC (P<0 05, t-test). 

Conclusion: In experienced hands, early LC performed for acute chole- 
cystitis has a similar morbidity, ıs associated with a shorter hospital 
stay and 1s more cost ‘effective than delayed surgery. Ideally surgical 
intervention should be attempted within 72 h of onset of symptoms. 


General 006 
Is day case laparoscopic surgery acceptable to patients? 
A 5-year study 


P.A. Davis, A. Jain, P. Ahrens, J.I Livingstone and 
CJ. Cahill Department of Surgery, Kingston Hospital NHS 
Trust, Kingston, Surrey 


Background: Laparoscopic cholecystectomy has become the estab- 
lished treatment of patients with gall bladder disease; the lack of tissue 
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trauma as a result, usually enables patients to mobilize rapidly and 
suffer minimal postoperahive symptoms. The increasing pressure on 
in-patient hospital facilities has led to the assessment of the suitability 
of this procedure to be carried out on a day-patient basis 

Method: All patients with gall bladder disease under one consultant in 
a 5-year period (1993-1998) were assessed for the suitability of day- 
case laparoscopic cholecwstectomy. Excluded from the study were 
patients likely to require exploration of the common bile duct 
(CBD), evidence of current acute cholecystitis and patients not within 
the anaesthetic criteria for day-case surgery Laparoscopic chole- 
cystectomy was carried ont under standard general anaesthesia with 
pre-emptive analgesia and anti-emetic in the form of voltarol PR 
and cyclizme PO. Marcaine was injected into the port sites at the 
end of the procedure Patients were asked to complete a questionnaire 
in the immediate postoperative period and asked to grade pain and 
nausea on a simple scale and to indicate the number of days spent 
in bed and the number of days before return to normal activity 
Results: One hundred and thirty-six patients were entered into the 
study between 1993 and 1938, 122 of whom returned the questionnaire 
Two patents required conversion to open cholecystectomy one of 
which required exploration of CBD Twelve patients (8-8 per cent) were 
admitted in the immediate postoperative period for pain control, nau- 
sea and following conversion to open operation Four patients (2 9 per 
cent) were re-admuitted after an uneventful discharge for pain control. 
Fifteen patients sought advice from their GP or an A & E Department 
and 23 patients used the hospital help-line. Fifty-seven per cent of 
patients described severe or moderate pain and 25 per cent complained 
of either severe nausea or actual vomiting. Patients satisfaction how- 
ever revealed that 94 per cent were completely satisfied or found the 
treatment acceptable and only 6 per cent found it unsatisfactory The 
median number of days spent in bed was 3 (range 0-20) and the median 
number of days before return to normal activity was 14 (range 1-42), 
Conclusion: This study supports the continuing treatment of carefully 
selected patients for laparoscopic cholecystectomy as a day case There 
was a small re-admission rate but no serious complications arose that 
would have been avoided by overnight hospital admission 


General 007 


Laparoscopic splenectomy: experience with 24 patients 


B.J. Ammon, D. Davides, I.G. Martin and M.J. McMahon 
Leeds Institute for Minznally Invasive Therapy (LIMIT), 
Wellcome Wing, The General Infirmary, Leeds 


Background: Splenectomy plays an important role in the management 
of refractory haematological disorders. The laparoscopic approach to 
splenectomy offers advantages over open surgery The mm of this 
study was to determime feasibility, safety and effectiveness of laparo- 
scopic splenectomy in such patients 

Method: Between 1993 and 1998, 24 consecutive patients with haema- 
tological disorders underwent laparoscopic splenectomy. Procedures 
were performed through aa anterior approach. Operative and post- 
operative morbidity, blood loss and transfusions, duration of opera- 
tion and hospital stay, conversions and haematological remissions 
were evaluated 

Results: The procedure was converted in one patient with gross spleno- 
megaly (4 per cent). Accesso-y spleens were removed 1n three patients (13 
per cent), Operative time was significantly shorter in the second half of 
the experience and when the harmonic scalpel was utilized for dissection 
compared with the first half and the utilization of electrocautery (median ' 
132 vs 260, P=0-001 and P=0 0004, respectively) Blood loss remained 
unchanged (median 75 mL) Postoperative complications occurred m 
four patients (17 per cent). There were no operative deaths Opiate 
and simple analgesics were required by 17 and 24 patients for a median 
duration of 1 and 2 days, respectively Median postoperative hospital 
stay was 3 days. No haemétological response was obtained in one of 
14 patients (7 per cent) with idiopathic thrombocytopenic purpura 
Conclusion: In patients with haematological disorders and slight to 
moderate splenomegaly, leparoscopic splenectomy 18 feasible, safe 
and effective 
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A technique for skin approximation that avoids wound sepsis 
after closure of ileostomy/colostomy 


N. Williams, C Sutton and W.M. Thomas 
Surgery, Leicester General Hospital, Leicester 


Department of 


Background: Wound sepsis ıs the commonest complication following 
Ueostomy/colostomy closure This paper describes a novel technique 
of skin closure following stomal closure, that virtually abolishes the 
problem of wound sepsis. 

Method: After stomal closure, the abdominal wall ıs closed thus leav- 
ing a circular skin wound This wound 1s closed using a monofilament 
non-absorbable suture in a circumferential manner as a subcuticular 
stitch When the suture 1s tightened the wound 1s approximated, leav- 
ing a small circular defect of approxunately 5-10 mm. This defect 1s 
then left open for free drainage and will granulate and then eqithelia- 
lize Over a 30-month period 42 patients were studied prospectively, 
who had undergone closure of ileostomy or colostomy. Wound infec- 
tion was defined as the presence of spreading cellulitis or induration 
and purulent discharge. 

Results: Of the 42 patients studied, three complications were documen- 
ted. There were two anastomotic leaks, both of which settled sponta- 
neously on conservative measures. One patient developed small bowel 
obstruction which required formal laparotomy but had no problems 
related to the ileostomy closure site There was no documented cases 
of wound sepsis either in the postoperative period or when reviewed 
in the outpatients department at 6 weeks follow-up 

Conclusion: Wound sepsis following skin closure after closure of a 
stoma would appear almost inevitable because the wound is contami- 
nated This technique approximates the wound sufficient to allow free 
drainage but small enough to allow full eqithelialization with 24 
weeks and produces satisfactory cosmetic results 
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A new method for on-table lavage: safe, simple and swift 


C.C Hepworth, L. Thorne, M. Langenberg, M. Kurucz and 
D. Johnston Oldchurch Surgical Department, Havering 
Hospitals Trust, Essex 


Background: A clean well-prepared bowel is required for safe left-sided 
colonic resection and anastomosis In emergency surgery and some 
elective cases, surgeons can be faced with a loaded unprepared bowel 
Both antegrade and retrograde on table lavage methods exist. Ante- 
grade methods however require a further incision in the bowel to place 
a catheter to administer the srrigation fluid. The aim of this study was 
to develop a safe, simple and swift retrograde procedure for on-table 
lavage. 

Method: Two retrograde methods were compared, assessing the effi- 
cacy of lavaging a tube contaimng faecal substitute. The conventional 
method whereby irngation fluid is passed into the lumen and empties 
under gravity was compared to a new method in which irrigation fluid 
1s passed continuously into the lumen under pressure at the most distal 
part of faecal impaction. Liquefied faeces then empty into a collecting 
system. As the faeces are liquefied the jet of rmgation fluid 1s passed 
prommally along the lumen to the next mass of faeces This new 
method was tested for efficacy in postmortem porcine colon 

Results: A significant reduction (P<0-001) ın time was noted with the 
new method of irrigation when compared to the existing retrograde 
method of irrigation. Postmortem porcine studies demonstrated it to 
be efficient with no leakage of fluid. 

Conclusion: This new method 1s significantly’ quicker than conven- 
tional means of retrograde ungation. Its advantage over antegrade 
methods of lavage ıs that no additional incision in the bowel has to 
be performed 
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Colonic stents: Neo-adjuvant treatment, malignant obstruction 
and cost effectiveness 


C. Halloran, S. Ramesh, H.L. Smart*, S Myintf, 

M.J Hershman and P.S. Rooney Department of Colorectal 
Surgery, *Department of Gastroenterology, Royal Liverpool 
University Hospital, tClatterbridge Centre for Oncology, 
Wirral 


Background: Improved stent technology and delivery systems permit 
endoanal stenting (EAS) avoiding stomas, reducing hospital stay, 
and improving quality of lıfe. One mpediment is cost. The aum of this 
study was to evaluate the feasibilty of EAS in malignant colonic ob- 
struction and analyse costs and outcome in high-risk patients and 
those with metastasis. 

Method: Schneider wallstent (1=7) or enteral stent (n= 6) insertion 
was attempted in 13 patients (eight male, five female), mean age 
68 5 (range 50-83) years. A conventional comparable colostomy grcup 
served as control. Seven (54 per cent) patients were of ASA status IV, 
two were not willing for surgery, two had multiple liver metastases 
Costing included cost of stent, hospital stay, endoscopy and theetre 
costs. 

Results: Stenting was successful in nine and failed ın all four with a 
mass/long stricture. Two of three EAS patients with liver metastases, 
died at home stoma-free One patient developed hver metastasis 
4 months after stenting There were no complications in the stent 
group Two stomas had to be refashioned for prolapse The median 
stay for stent group [6 (range 1-14) days] was significantly lower than 
for control [14-5 (9-18) days, P=00021] The median cost for the 
stent group [£1985 (range £1100-£3385)] was significantly lower than 
for control [£3037 (£2075-£3650), P=0 04] or failure group (P<0-05) 
Conclusion: Stents are suitable and safe alternatives to stomas even 
during neo-adjuvant treatment, except ın those with palpable masses. 
Cost—benefit analysis favours stents in the initial management of 3b- 
struction in high-risk patients 
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Total mesorectal excision: the laparoscopic approach 


B.J. Mehigan, J.E. Hartley, A MacDonald, G.S. Duthie, 
P.W.R. Lee and J.R T. Monson The Academic Surgical Umit, 
University Of Hull, Castle Hill Hospital, Hull 


Background: Total mesorectal excision (TME) during resection of low 
rectal cancer produces the lowest reported local recurrence rates. 
However, TME 1s technically demanding This study aimed to investi- 
gate the ability of a purely laparoscopic rectal dissection to ach-eve 
TME. 

Method: We studied prospectively all patients having a curative rectal 
resection completed laparoscopically by a single surgeon (n= 20) and 
compared them with a control group of patients having curative 
TME performed open by another consultant colorectal surgeon 
(n=22) Histological examination was performed by a single colo- 
rectal pathologist, who was blinded to the method of resection, 
according to standard techniques. 








Results: 

Specimen Longitudinal Radial Pontive Lymph 
Group length (am) margu (cm) margin (cm) margins node yeld 
Laparoscopic 275 4 065 0 6 
n=20 (24-30) (3-5-5) (0 33-1 5) (3 25-95) 
Open 265 25 08 0 7 
n=22 (23-75-32) (105-3 5) (0 225-1 2) (4-5-19 5) 





Data = median (interquartile range) 


Conclusion: When technically feasible, laparoscopic TME can be per- 
formed with radial margins of excision, longitudinal margins and 


Br. J. Surg, Vol 86, Suppl. 1, June 1999 


lymph node yield comparable to open cases. Further follow-up 1s re- 
quired to determine the consequences for bladder and sexual function 
and local recurrence 
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Laparoscopic suture rectopexy without resection in the 
treatment of full thickness rectal prolapse: a prospective 
assessment 


B.J. Mehigan, S.M. Heah, J.E. Hartley, J. Hurley, G.S. Duthie 
and J.R.T. Monson The Academic Surgical Unit, University 
of Hull, Castle Hill Hospital, Hull 


Background: Suture rectopexy avoids the complications of bowel re- 
section and of mesh insertion. ıt can be carried out entirely laparosco- 
pically with the potential benefits of the minimally mvastve approach. 
We evaluated prospectively the role of laparoscopic suture rectopexy 
(LSR) for full thickness rectal prolapse (FTRP) in an unselected group 
of patients 

Method: Data was collected from 25 patients undergoing LSR over a 
45-month period ın a dedicated colorectal unit. Pre- and postoperative 
symptoms, operative details, time to first bowel motion and complica- 
tions were noted. 

Results: Twenty-five patients (three males) of mean age 72 (range 
37-89) years were studied. Median follow-up was 26 (range 1-41) 
months, Median duration of surgery was 96 (range 50-150) min which 
did not change over the study period Four patients required conver- 
sion to open surgery Median time to first bowel movement was 
4 (range 2-10) days Hospital stay was for a median of 7 (range 
3-23) days Perioperative morbidity occurred m four patients (16 per 
cent) and consisted of one port-site hernia and deep vein thrombosis 
in one patient, one wound infection, one retroperitoneal haematoma 
with prolonged ueus and one rectal perforation, noted and repaired 
intraoperatively, which leaked and was managed conservatvely. 


Incontinence grade (after Browning and Parks) 





Grade 1 Grade 2 Grade 3 Grade 4 
Pre operative status 5 (20%) 5 (20%) 10 (40%) 5 20%) 
Post operative status 9 (36%) 9 (36%) 4 (16%) 3 (12%) 


Incontinence was improved or remained the same in 60 per cent and 
no patient became more incontinent after surgery. No patient has re- 
current prolapse. Constipation (defined as bowel motion <2 per week 
or straining > 25 per cent of the time taken to defecate) was present in 
nine patients before surgery and 11 patients after surgery. Two 
patients required construction of a sigmoid loop colostomy for symp- 
toms of severe postoperative constipation. Two of three patients with 
solitary rectal ulcer syndrome and FTRP had complete resolution of 
their symptoms after surgery, the other went on to have an abdomino- 
perineal excision for severe unremitting symptoms 

Conclusion: LSR without resection is both safe and effective in this 
frequently frail population and offers a minimally invasive approach 
Results appear to be compatible with those of the equivalent open op- 
eration and provide a satisfactory outcome in the majonty of patients 
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_- Early experience with a new device for hand-assisted 
laparoscopic colorectal surgery 


M.L. Puttick; S.W. Gould and A. Darzi Minmnal Access 
Surgical Unıt, Imperial College School Of Medicine at 
St Mary's, London 


Background: For laparoscopic bowel resection, an incision must be 
made at the end of the procedure for specimen retrieval. Hand-assisted 
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laparoscopic surgery utilizes this cision from the beginning of the 
procedure and allows tacte feedback, facilitating tissue manipulation 
and dissection. This may shorten the duration and increase the safety 
of the procedure whilst marctaining the benefits of mmmmal access surgery 
Method: Eleven patients (median age 45 5, range 15-71, years) under- 
went surgery between February and July 1998 The operations ın- 
cluded: resection rectopexy (four); subtotal colectomy (one); anterior 
resection (four) (three palliative procedures for metastatic carcinoma, 
one villous adenoma); and. nght hemicolectomy (two, one metastatic 
carcinoma, one ileocaecal Crohn’s disease). A 12 mmHg pneumo- 
peritoneum was used In all cases the surgeon’s non-dommant hand 
was inserted through a Smath & Nephew Hand-Port placed in a 7:5 
cm incision and used for manrpulation and blunt dissection The 
Hand-port consists of a self-retaining base unit and a sleeve that 
attaches to the surgeon’s glove to form an air-tight seal. The device 
was placed via obhque incisions in the left Iiac fossa for rectopexy 
and anterior resection, the nght ilac fossa for right hemicolectomy 
and in the suprapubic region for subtotal colectomy The Harmonic 
scalpel and monopolar diathermy were used for cutting and coagula- 
tion. Following standard dissection, bowel mobilization and resection, 
the rectal anastomoses were performed in an intracorporeal fashion 
using a 31-mm circular stapler Anastomoses following nght hemico- 
lectomy were performed extracorporeally with a lmear stapler The 
specimens were retrieved through the Hand-port pror to anastamosis 
Results: The median operative time was 79 (range 60-180) min There 
were no intraoperative complications and 30-day mortality was zero 
The mean time to return of bowel function was 2 9 days. The overall 
median postoperative stay was 7 (range 3-13) days; 4 days for resec- 
tion rectopexy and 9 days for anterior resection Complications 1n- 
cluded one urinary tract inzection, two episodes of acute confusional 
state, one migraine (which delayed discharge) and one patient with 
poor postoperative diabetic control There were no anastamotic leaks. 
Conclusion: This:series has demonstrated that hand-assisted laparo- 
scopic colorectal surgery using this device is feasible and safe This 
technique may be a useful adjunct to standard laparoscopic procedures 
where bowel resection 1s required. It combines the familar benefits of tac- 
tile feedback with the advantages of a minimally invasive approach, 
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Minimally invasive surgery for ileo-colic Crohn’s disease and 
medium-term outcome 


S.S. Kadirkamanathan, N. Gallegos and R.W. Motson 
Colchester General Hosptal, Turner Road, Colchester, Essex 


Background: The feasibility of laparoscopic resection for small and 
large bowel disease remains controversial. There are few reports con- 
cerning the short- and intermediate-term results of this approach for 
ileo-colic Crohn’s disease. This paper reports the results of laparo- 
scopic-assisted surgery in 41 patients with this condition 

Method: Forty-one patients {15 male, 26 female, median age 35 years) 
underwent laparoscopic-assisted surgery for Crohn’s disease All had 
undergone medical therapy, including steroids, but had failed to re- 
spond or relapsed The median duration between initial diagnosis 
and eventual surgery was 45 (range 0-335) months Sixteen patients 
(39 per cent) had previous surgery for Crohn’s Disease and 26 (63-4 
per cent) had previous abdamunal surgery. 

Results: The laparoscopic procedures included ueocaecal/ileocolic re- 
section (n=39), small bowel resection (n=1) and stricturoplasty 
(n= 2). The median number of ports used was three (range 2-5), and 
the median operating time was 90 (60-180) min. There were six con- 
versions (14-6 per cent) Of the 35 patients who had the operation 
completed laparoscopically, the median postoperative hospital stay 
was 5 (range 3-9) days and the median tıme to full activity was 
20 (7-49) days. No complications or deaths were recorded ın these 
patients. The median follow-up (30 of 35) after surgery 1s 10-5 (range 
1-46) months. Twenty-one patients remain symptom-free and three 
have minimal symptoms although there is no clinical or radiological 
evidence of recurrence of Crohn’s Disease Some, however, have devel- 
oped recurrence of Crohn’s disease requiring medical (n=5) and sur- 
gical (n= 1) treatment 
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Conclusion: This retrospective study demonstrates that laparoscopic- 
assisted surgery for Crohn’s disease 1s feasible and has the advantage 
of minimizing hospital stay and early recovery ın a group of patients 
who are likely to have further surgery due to the nature of the disease 
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Long-term outcome following restorative proctocolectomy for 
constipation and megacolon 


I.M. Bain and M.R.B. Keighley Department of Surgery, 
Queen Ehzabeth Hospital, Birmingham 


Background: Early reports suggested that restorative proctocolectomy 
(ileoanal pouch) provided an acceptable alternative to stoma forma- 
tion in selected patients with functional bowel disorders (slow transit 
constipation and megacolon) Our aims were to determine long-term 
outcome of restorative proctocolectomy and to assess if the initial 
complication rate influenced long-term outcome. 

Method: A proforma was completed from the notes for 16 patients, 1n- 
cluding 10 female patients with recurrent constipation following sub- 
total colectomy with tleorectal anastomosis for slow transit 
constipation and six patients with megarectum and megacolon. 
Results: The overall initial complication rate was 37 per cent (two ana- 
stomotic leaks, four small bowel obstructions, four ileoanal strictures) 
Median follow-up was 11 years. Five of ten patients with slow transit 
constipation had ‘poor functional results’, requesting late pouch exci- 
sion (three of these had pouch strictures) One other had the pouch ex- 
cised after 5 years following small bowel infarction Only one of six 
with megacolon and megarectum requested late excision of the pouch 
Conclusion: These results suggest that restorative proctocolectomy 
maybe a useful surgical option in megacolon and megarectum pro- 
vided anal sphincter function 1s adequate. The outcome in slow transit 
constipation is often disappomting and great care 1s needed in select- 
ing suitable patients 
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Haemorrhoidectomy: 5 years later 


T.A. Justin and N.C Armitage Department of Surgery, 
University Hospital, Queen's Medical Centre, Nottingham 


Background: The aim of this study was to assess the long-term results 
of haemorrhoidectomy with regard to recurrent symptoms and bowel 
function 

Method: All patients undergoing a haemorrhoidectomy in a single 
teaching hospital over a 2-year period (1993-1994) were identified 
from the operating theatre database. A postal questionnaire was sent 
to each patient with a letter of explanation requesting details of any 
recurrent symptoms from piles, an assessment of bowel function 
involving questions needed to assess ther Kamm score for faecal 
incontinence and an open question for any additional comments the 
patient wished to make. Patient demographics, mode of presentation, 
length of hospital stay and consultant were recorded. A Medline littera- 
ture search for papers relating to ‘haemorrhoidectomy’ was performed 
(1969-98). 

Results: Two hundred and nine patients were identified and sent ques- 
tionnaires. One hundred and forty-three were returned with complete 
details, one declined to answer and seven were returned as ‘addressee 
unknown’, giving a response rate of 68 per cent Ninety-four men and 
49 women underwent surgery with 11 (8 per cent) operations listed as 
emergency procedures (nine male, two female). The median hospital 
stay was the same for both modes of presentation at 3 (interquartile 
range 3-4) days Forty-eight (33 per cent) patients had recurrent bleed- 
ing, 48 anal pain attributed to piles, 14 (10 per cent) further prolapsing 
piles and 42 (29 per cent) needed to strain on defecation because the 
anal felt tight However only 10 (7 per cent) took regular laxatives. In- 
continence was assessed by the Kamm score (minimum score 0 = per- 
fect continence, maximum 24 = totally incontinent). Median Kamm 
score for elective surgery 3 (range 0-6-25) and emergency surgery 3 
(range 0-10). Three (27 per cent) emergency patients had a Kamm 
score of 12 or greater compared to 10 (7-5 per cent) for elective sur- 
gery There was no relation of any symptoms to sex, age, length of 
hospital stay or consultant subspecialization. On open questioning 
the most common comment was of pain following surgery but all con- 
sidered it worthwhile to relieve their symptoms The Medhne search 
revealed 112 publications with no previous studies on the long-term re- 
sults of surgery. 

Conctusion: This study demonstrates that recurrent symptoms are not 
uncommon 5 years after haemorrhoidectomy surgery and there 1s a 
suggestion that incontinence scores may be higher following emer- 
gency surgery. 
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Is preoperative localization of parathyroid adenomas possible? 


A. Kumar, N.J A Cozens and J.R Nash Department of 
Surgery, Derbyshire Royal Infirmary, Derby 


Background: This study evaluated the accuracy of Tc-99m sestamibi 
scintigraphy ın preoperative localization of a single parathyroid ade- 
noma and determined if neck exploration could be limited to the side 
of the adenoma 

Method: Over 34 months, 40 patients with primary hyperparathyroid- 
ism underwent preoperative localization by Tc-99m sestamibi scinti- 
graphy. Results of isotope scans were wterpreted by one radiologist 
with a special interest ın parathyroid umaging. Twenty-four of these 
patients underwent unilateral neck exploration by one surgeon while 
the other 16 patients were managed conservatively. The operative find- 
ings were correlated with scan findings. 

Results: Tc-99m sestamibi scans localized a single parathyroid adeno- 
ma in 37 of 40 patients There was doubtful uptake of isotope in one 
patient and no uptake of isotope in the remamung two patients Based 
on the scan findings unilateral cervical exploration was performed in 
24 patients. It confirmed the isotope scan findings in 23 patients with 
accurate localization of an adenoma with normal residual parathyroid 
glands The parathyroid adenomas were subsequently proved by his- 
tology In one patient with a doubtful sestamibi scan, operative find- 
ings did not match the scan findings and therefore bilateral neck 
exploration was undertaken and three enlarged glands were excised. 
All the three glands were reported to be abnormal, consistent with 
either adenomas or hyperplasia All patients were normocalcaemic 
after 6 months follow-up. 

Conclusion: Tc-99m sestamibi scintigraphy ıs accurate in preoperative 
localization of a single parathyroid adenoma when performed by an 
experienced radiologist. A policy of unilateral cervical exploration, 
as directed by a positive Tc-99m sestamibi scintigram for patients 
with primary hyperparathyroid disease due to a single adenoma 
18 recommended 
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Long-term results of unilateral exploration of neck for primary 
hyperparathyroidism 


T.S. Bhatti, M.G. Tytherleigh and D C. Wilkins Department 
of General Surgery, Derriford Hospital, Plymouth 


Background: The controversy about the best surgical approach to pri- 
mary hyperparathyroidism has prompted a review of our policy of tar- 
geted unilateral exploration and to assess the long-term outcome of 
this approach 

Method: Patients who have had surgery for primary hyperparathyroid- 
ism were recalled to the clinic for an interview regarding their symp- 
toms and blood biochemustry including parathormone levels 

Results: Between 1980 and 1996, 171 patients underwent surgery for 
primary hyperparathyroidism, 40 have since died Ninety-three were 
avaiable for follow-up, a response rate of 71 per cent There were 
73 females and 20 males with a median age of 68 years. All but two 
patients had subtraction scans to localize the abnormal gland. In 
addition to this 42 (45 per cent) patients had various combinations 
of ultrasonography, magnetic resonance imaging (MRI) and com- 
puted tomography (CT) scan to aid the localization There were eight 
failed and six false localizations. Unilateral exploration was successful 
in 74 (80 per cent) patients with a median duration of surgery of 
33 min Nineteen (20 per cent) patients required bilateral exploration 
(eight failed localization, six false localization, two no localization, 
three others). There was no operative mortality. One patient required 
evacuation of haematoma, six patients had transient hypocalcaemia. 
All patients were followed-up at a median of 5 weeks and all except 
three patients were rendered normocalcaemuic. There was one re-opera- 
tion The median duration of long-term follow-up for this study was 7 
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(range I-13) years. Six (6-5 per cent) patients had evidence of bio- 
chemical recurrence, four of whom were symptomatic Three of the 
recurrences orginally had unilateral and the other three had byat- 
eral exploration 

Conclusion: Targeted unilateral exploration of the neck for pnmary 
hyperparathyroidism 1s associated with an acceptable recurrence rate 
and compares favorably with that associated with more radical sur- 
gery A policy of long-term follow up may be pursued to detect and 
treat recurrences. 
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Surgery for hyperparathyroidism in the over 70s: a safe and 
beneficial procedure 


A.W. Garnham, A.D. Barnes and AR Ready Queen 
Elizabeth Hospital, Birmngham 


Background: Hyperparatiryroidism in the elderly often goes unrecog- 
mized and untreated and many of its symptoms such as tiredness, 
weakness and confusion are often ascnbed to the ageing process 
Furthermore, once a diagnosis has been made ın this age group many 
physicians consider parathyroidectomy a procedure in which high 
operative risks are balanced against limited symptomatic benefit 
However, following normalization of serum calcium most elderly 
patients report feeling better and are able to function more indepen- 
dently. This study determined whether the perceived msk benefit 
assessment for parathyrorlectomy ım the elderly 1s correct 

Method: Between 1983 and 1998, 737 neck explorations were per- 
formed for parathyroid disease Of these 106 (14 per cent) were aged 
>70 years A retrospective review of the notes was carried out 
Results: These patients presented with a multitude of symptoms 
although tiredness, weakness and thirst were the most common, each 
affecting 50 per cent of patients. The majority of patients had pnmary 
hyperparathyroidism 101 of 106 and 95 had a solitary adenoma 
One patient had a parathyroid carcinoma. Six re-explorations were 
performed for recurrent d-sease four from this centre and two tertiary 
referrals There was no perioperative mortality, recurrent laryngeal 
nerve injury or other major morbidity The median hospital stay 
was 3 (interquartile range 2-4) days and a maximum stay of 14 days 
This was not statistically different to patients in the <70 age group 
After first exploration 98 per cent became normocalcaemic after the 
first neck exploration. Six patients required re-exploration for persis- 
tent or recurrent hyperpa-athyroidism, all of whom subsequently be- 
came normocalcaemic At 4-6-week follow-up, 77 per cent of 
patients reported an improvement in symptoms, 12 per cent had resi- 
dual symptoms and 6 per cent had not improved In five patients there 
was no satisfactory follow-up data available 

Conclusion: In the elderly ıt 1s most important to preserve quality of 
hfe and maximize the individuals’ potential, both of these are reduced 
by the hypercalcaemia incuced by hyperparathyroidism. Parathyroid- 
ectomy ıs the only definitive cure for this condition and we conclude 
that when performed by an experienced parathyroid surgeon, cure 
rates are high, morbidity 1s low, hospitalization short and symptom- 
atic improvement the norm 


Endocrine 004 


Vagus nerve stimulation: quality control in thyroid and 
parathyroid surgery 

A.W. Lambert, C. Cosgrove, J. Barwell, S. Oxenham and 
D.C. Wilkins Derriford Hospital, Plymouth 


Background: This paper describes the use of the Neurosign 100 Nerve 
Monitor and vagus nerve stimulation in the assessment of recurrent 
laryngeal nerve (RLN) integrity during thyroid and parathyroid surgery. 
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Method: Vocal cord assessment was performed pre- and postopera- 
tively in all patients undergoing thyroid and parathyroid surgery 
The nerve monitor, used in association with endotracheal electrodes, 
was used to demonstrate RLN integrity during surgery 

Results: There were 21 unilateral and 19 bilateral neck. explorations. 
Fifty-seven of 59 RLNs were identified in these 40 patients. The nerve 
monitor demonstrated RLN continuity in all but one case (equipment 
failure: electrode misplacement) at initial identification The integrity 
of 56 RLNs distal to the point of strmulation was confirmed on com- 
pletion of surgery using the Neurosign Vagus nerve stimulation was 
performed in 21 patients without adverse sequelae. Damage to the 
RLN was identified in one of these patients in whom direct RLN 
stumulation had failed to imdicate discontinuity Postoperatively this 
patient had a transient unilateral vocal cord palsy. 

Conclusion: The use of the Neurosign 100 Nerve Monitor ıs no substi- 
tute for meticulous surgery. Stimulation of the vagus nerve appears to 
be a more sensitive means of assessing RLN integnty during thyroid 
and parathyroid surgery than stimulation of the nerve itself 
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Use of the laryngeal mask airway in thyroid and parathyroid 
surgery as an aid to the identification and preservation of the 
recurrent laryngeal nerves 


E. Shah, R.A Greatorex and J Allen The Queen Elizabeth 
Hospital, King’s Lynn, Norfolk 


Background: The aim of this study was to demonstrate that traditional 
tracheal intubation for thyroid and parathyroid surgery may be safely 
replaced by the laryngeal mask airway (LMA), thereby facilitating 
identification and preservation of the laryngeal nerves in difficult 
cases. 

Method: Between January 1990 and June 1998, 141 patients with a 
mean age of 48-5 (range 20-87) years were anaesthetised via the 
LMA for elective thyroid and parathyroid surgery, using the technique 
previously described (Greatorex RA, Denny NM Application of the 
laryngeal mask airway to thyroid surgery and the preservation of 
the recurrent laryngeal nerve. Ann RCS Eng 1991, 73: 352-4), Vocal 
cords were screened preoperatively by indirect laryngoscopy ın all 
patients. Selection for LMA use was made preoperatively by the 
anaesthetist and patients with gastro-cesophageal reflux and non- 
compliant lungs were excluded. When operative identification of the 
recurrent laryngeal nerves proved difficult, a fibreoptic laryngoscope 
was passed through the LMA to visualize the vocal cords and adduc- 
tion elicited using a nerve stimulator in the operative field, thereby 
confirming identity of the nerves. 

Results: Two patients (1-4 per cent) were uneventfully intubated intra- 
operatively due to loss of adequate mask seal Nerve stimulation and 
fibreoptic laryngoscopy were carried out in 56 (397 per cent), either 
for identification or for teaching purposes The trachea was deviated 
1n 43 (30-4 per cent) and narrowed in 27 (19 1 per cent) The recurrent 
laryngeal nerves were identified ın all cases including two non-recur- 
rent nerves There were no cases of post operative recurrent laryngeal 
nerve dysfunction 

Conclusion: The LMA can be used safely for thyroid and parathyroid 
surgery even in the presence of a deviated or narrowed trachea It can 
assist m identification and preservation of the recurrent laryngeal 
nerves and 1s therefore of benefit to both patient and surgeon. 
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Adrenal adenomas: another extracolonic manifestation of 
familial adenomatous polyposis 


SK Clark, T.G.P. Johnson Smith, D.E. Katz, R.H Reznek 
and R.K.S. Phillips St Mark’s Hospital Polyposis Registry, 
St Mark's Hospital, Harrow 


Background: An association between familial adenomatous polyposis 
(FAP) and adrenal neoplasms has been suggested, but not prospec- 
tively documented. We screened patients with FAP to determine the 
prevalence of adrenal masses. 

Method: Patients with FAP underwent spiral abdominal computed 
tomography (CT) scan, these were reported by two radiologists 
specialized in cross-sectional maging. 

Results: One hundred and seven individuals were examined [median 
age 36 (interquartile range 30-48) years, 57 male] Fourteen (13 per 
cent) had adrenal incidentaloma of | cm or greater (bilateral in one 
case); none had chnical evidence of endocrine disturbance Two lesions 
were histologically confirmed adrenocortical adenomas and one a 
phaeochromocytoma. The remaining 12 had CT appearances of adre- 
nocortical adenoma, the commonest cause of ‘incidentaloma’. 
Conclusion: The prevalence of clinically unsuspected adrenal masses 
(‘incidentaloma’) ın the general population 1s generally accepted to be 
about 2 per cent, this prospective study has found a significantly higher 
prevalence of incidentaloma of 13 per cent in patients with FAP 
(x? (1 df)=6-973, P=0 008) There is no evidence that the histological 
nature of adrenal incidentaloma in FAP differs from that in the general 
populauon and such patients should be managed no differently 
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Open adrenalectomy: a review of pathology, surgical approaches 
and morbidity in 100 consecutive patients 


S.J. Dolan, D.K Trimble and C.F.J. Russell Royal Victoria 
Hospital, Belfast 


Background: The aim of this study was to record the indications for 
adrenalectomy within a specialist endocrine surgical unit and to assess 
the operative approaches employed and the associated clinical morbidity 
Method: A retrospective review of 100 consecutive patients who under- 
went adrenalectomy mn a single mstitution dunng the period 1984-1997. 
Results: One hundred patients, 61 female, 39 male (mean age 46 1, 
range 10-76, years) had open adrenalectomy performed during the 
14-year period. Preoperative diagnoses included hypercortisolism in 
38 patients (24 pituitary-based, 14 adrenal-based), phaeochromo- 
cytoma in 33, primary hyperaldosteronism ın 17 and two unclassified. 
In the remaining 10 individuals surgery was undertaken for meden- 
tally discovered non-functioning tumours. In 82 patients the adrenal 
gland(s) was approached postero-laterally through the bed of the 
eleventh nb (25 bilateral), 17 patients had a transperitoneal subcostal 
approach and ın the remaimung individual a thoraco-abdomunal incision 
was used. There was no pemoperative mortality but complications 
occurred ın 20 indrviduals (seven major, 13 mnor) Mean postoperative 
hospital stay was 12 4 days 

Conclusion: Open adrenalectomy for a spectrum of pathology can be 
performed safely and with acceptable morbidity but is demanding of op- 
erating time and bed occupancy. Laparascopic adrenalectomy therefore 
seems an attractive surgical option for appropriately selected patients 
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The association between connective tissue laxity and the risk of 
aortic aneurysms 


A.B.M. Wilmink, C S.F. Hubbard, N.E. Day and 
CR.G Quick University of Cambridge and Hinchingbrooke 
Hospital, Huntingdon 


Background: This study armed to investigate whether connective tissue 
laxity 1s associated with a higher nisk of having an abdominal aortic 
aneurysm (AAA) 

Method: This was a nested case-control study in a population-based 
screening programme. Presence of pes planus, scoliosis, pectus defor- 
muties, flexible auricular cartilage and Gorlngs sign weze combined 
with the Beighton joint mobility score to form a connective tissue 
score. The connective tissue score was categorized mto three 
categories: 0, 1-3 and greater than 3 The association of the connective 
tissue laxity with risk of AAA was investigated in a logistic regression 
model, adjusting for known risk factors for AAA. Type IN collagen 
turnover was assessed by a serum radioimmunoassay of type DI 
procollagen (PIIINP). 

Resalts: Data from 231 controls (aortic diameter <2 5 cm) and 190 
patients (AAA > 29 cm) were analysed. Odds ratios (OR), adjusted 
for smoking, family history of AAA, history of ischaemnc heart dis- 
ease, peripheral vascular disease and treatment of hypertension, were 
3 1 (95% CI: 1 1-8 6) for the highest tertile of connective tissue scores 
and 2-4 (95% CI: | 0-5-4) for the middle tertile, compared to those 
with no signs of unusual connective tissue function A high connective 
tissue score had a stronger association with an AAA > 4 cm than with 
an AAA <4 cm: OR of 5-0 (95% CI 0-8-30) for a large AAA com- 
pared to 2 1 (95% CI 0 8-5-9) for a small AAA The mzan collagen 
turnover ın patients and controls was similar 3 6 pg/L 5% CI 3 5- 
3-8) for controls, compared to 3:7 pg/L (95% CI: 3-5-3 9) for patients 
with AAA. The mean collagen turnover for patients w:th an AAA 
>4 cm and for patients with an expanding AAA was not significantly 
different 3 7 ug/L (95% CI. 3-4-4-0) and 3-8 pg/L (95% CI: 3-1-4 4), 
respectively. 

Conclusion: Connective tissue laxity was associated with a higher 
risk of having an AAA This association appeared stronger for large 
AAA. The collagen turnover was simular in patients with an AAA 
compared to controls, suggesting that aneurysms are associated with 
abnormal connective tissue rather than an increased breakdown of 
normal collagen 
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Intravascular ultrasound is useful in endovascular abdominal 
aortic aneurysm repair 


M.S. Baguneid, P E. Fulford, M. Bukhan, V Gough, N. 
Chalmers, M. Scoccianti* and M.G. Walker Department of 
Vascular Surgery, Manchester Royal Infirmary and * Medical 
School, IDI Rome, Italy 


Background: The aim of this study was to identify the applicability of 
intravascular ultrasound (IVUS) ın the routine assessment of abdom- 
mal aortic aneurysm (AAA) suitablity for endoluminal repair (ER) 
and following stent-graft deployment 

Method: In 29 patients with AAA deemed suitable for ER by spiral 
computed tomography (CT), IVUS was performed either at the same 
session as aortography or intraoperatively prior to delivery of the 
stent graft. Postdeployment IVUS was also performed. Measurements 
of diameter were made at positions corresponding to those taken at 
spiral CT. In addition, assessments of the wall of the aneurysm (e.g. 
calcification and compliance) predeployment and of graft apposition 
following deployment were noted. 

Results: The mean difference between the two imaging modalities at 
the proximal neck was 0-93 (+ 1-94) mm. Correlation between both 
imaging modalities for aneurysm neck diameter was 0 62 Ceast squares 
linear regression) In addition the dynamic nature of IVUS gave useful 
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information on the vessel wall not available from spiral CT. There 
were no complications attnbuted to IVUS and all stent grafts were de- 
ployed successfully. There were no endoleaks ın this senes, although 
12 additional procedures were performed, often based on findings of 
the postdeployment IYUS. 

Conclusion: IVUS 18 a safe and useful tool as an adjunctive investiga- 
tion in the assessment of AAA selected for ER Furthermore, its appli- 
cation in evaluating stect graft apposition allows early corrective 
procedures to be performed 
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Will the aortic stent graft be a casualty of its own expense? 


A.S. Brown, S. Dugdill, J.D.G. Rose and M.G. Wyatt 
Northern Vascular Centre, Freeman Road Hospital, Newcastle 
upon Tyne 


Background: Aortic stent grafts are a new technology ın the treatment 
of abdominal aortic aneucysms (AAA) and as such are currently ex- 
pensive to ‘buy off the shelf. With the current structure of the Health 
Service all new treatments must not only be in the best interests of the 
patient but also affordable for the purchasers The aum was to look at 
the true cost of endovascular AAA repair. 

Method: Over 2 years, 81 elective infrarenal AAAs were repaired The 
main factors influencing cost considered were ward days, theatre time, 
ITU/HDU stay, materials and a miscellaneous addition of 16 per cent 
Figures from our own centre’s finance department were used. 
Results: Of the 81 patients, 42 recerved bifurcate stent grafts and 39 
underwent open repair Taking stent repair vs open repair. the total 
hospital stay was 5 vs 1£ days (P<0 001), theatre time 120 vs 190 
(mins) (P<0-001), ITU stay 0 vs 1 days (n.s.}. Thus the total cost of 
stay, which included radiology time and manpower, was calculated 
as stent £1469 vs open £3082 However, this did not include the cost 
of the stent graft, currently £3850 for the bifurcate stent against 
£300 for a sumple graft. Thus, the total cost was £5184 (stented) vs 
£3491 (open). 

Conclusion: At the present time endovascular stent grafting 1s £1693 
more expensive than the standard open repair for the treatment of 
AAAs 1n this centre, not including cost of follow-up, treatment of 
endoleak or possible late conversion. 
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A randomized controlled trial of proximal vs distal clamping 
during elective abdominal aortic aneurysm repair 


G. Treharne, J. Smith, D. Evans, P.R.F. Bell and 
M.M. Thompson Department of Surgery, Leicester Royal 
Infirmary, Leicester 


Background: Conventiona. practice in elective abdominal aortic aneur- 
ysm (AAA) repair 1s to clamp the iliac artenes before the proximal 
aorta. The rationale beimg to minimize peripheral microembolization 
due to mampulation of the aneurysm sac, and debns from proximal 
aortic occlusion The am of this study was to examine this precept 
by means of a randomuzec, prospective tnal of clamping the proxumal 
aorta vs ilac arteries as the first manoeuvre in elective aneurysm repair 
Method: In total, 40 consecutive patients undergoing elective AAA re- 
pair were randomized, 20 in each group In group 1 the proximal aorta 
was clamped first and in group 2 the iliac arteries were clamped 
primarily. There were 12 tube grafts and eight bifurcated grafts in 
group 1 compared with 13 tube grafts and seven bifurcated grafts in 
group 2. The number of peripheral microemboli were measured in 
the mid-superficial femorel artery using a 2-MHz Doppler transducer 
to detect arterial blood flow and high intensity transient signals due to 
mucroemboli. The numbers of emboh were quantified from the start of 
dissection until the aneuresm was opened. 

Results: The median (interquartile range) number of emboli in group 1 
was 15-0 (4-8-33 3) and ın group 2 was 11-5 (2-5-33 5) (P=0 429). The 
median duration from the start of dissection until the ancurysm was 


63 
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opened was equivalent in both groups (P=0 735) No patient had any 
clinical evidence of embolization and no embolectomy of the tac ar- 
teries was required. 

Conclusion: In conclusion, this study indicated that peripheral micro- 
embolization was not significantly minumized by clamping the thac 
arteries prior to the proximal aorta 
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Avoiding small bowel manipulation reduces the generation of 
interleukin-6 in abdominal aortic aneurysm repair 


L.L. Lau, C V Soong, M.I. Halliday, M.D. McCaigue, 
K.R. Gardiner, B. Lee and R.J. Hannon Vascular Surgery 
Unit, Belfast City Hospital and Department of Surgery, 
Queen’s University of Belfast, Belfast 


Background: High concentrations of plasma interleukin (IL)-6 have 
been shown tc predict the development of major postoperative compli- 
cations in patients undergoing abdominal aortic aneurysm (AAA) sur- 
gery. The arm of this study was to investigate the effect of avoiding 
small bowel manipulation on IL-6 generation by using an extraperito- 
neal approach ın elective infrarenal AAA repair. 

Method: Patients undergoing elective AAA repair were randomized 
into either transperitoneal approach (n=7) or extraperitoneal 
approach (1=6). Samples of systemic and portal blood were collected 
intraoperatively before, durmng and after aortic cross-clamping. In 
addition, systemic blood samples were obtamed preinduction, post- 
induction and 6, 12, 24, 48, 72, 96 and 120 h after abdominal incision 
Plasma IL-6 concentration was measured using a bioassay based on 
the prohferation of IL-6-dependent B9 hybridoma cells (detection 
hmit=2 pg/mL) 

Results: In the extraperitoneal group, IL-6 was not detected in either 
portal or systemic circulations intraoperatively With the transperito- 
neal approach, IL-6 was detected in nine of 28 portal and three of 28 
systemic intraoperative samples (P<0 01 (portal), P=n.s (systemuc), 
x? test). Postoperatively, IL-6 was detected in only six of 24 samples 
taken during the first 48 h after extraperitoneal repair but in 23 of 
28 samples after transpertoneal repair (P<0 001, x? test) At 6 h, 
the systemic IL-6 concentration was significantly higher in the trans- 
peritoneal group (P<005, Mann-Whitney U-test). No IL-6 was 
detected ın systemic samples taken at 72, 96, 120 h after extra- 
peritoneal repair and in only one of the samples after transper- 
toneal repair 

Conclusion: The extraperitoneal approach, which avoids small bowel 
manipulation during AAA repair, was seen to reduce the frequency 
of detection of IL-6 in the portal blood intraoperatively and ın sys- 
temic samples in the first 48 h postoperatively 
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A concurrent comparison of community vs hospital-based 
screening for abdominal aortic aneurysm 


G.D. Treharne, M.B. Naylor, T.C Hartshorne, A.J. Lloyd, 
P.R.F. Bell and M.M. Thompson Department of Surgery, 
Leicester Royal Infirmary, Leicester 


Background: Ultrasonographic screening for abdominal aortic aneur- 
ysm (AAA) 15 cheap, effective, and well tolerated, although doubts 
have been raised regarding its cost-effectiveness when used in the gen- 
eral population, and ıt may be more appropriate to target screening at 
groups of patients ın whom the prevalence of AAA is often much high- 
er, such as those with perpheral vascular disease, The purpose of 
this study was to compare the prevalence of AAA using concurrent 
screening programmes ın the general community and ın a ‘high-risk’ 
hospital population, and also to compare the cost-effectiveness of such 
programmes 

Method: In the community-based screening programme, men aged 65 
years were invited by post to attend for an abdommmal ultrasound 


scan at their GP’s practice premises. Over a concurrent period, new re- 
ferrals to cur vascular clinic for ‘high-risk’ conditions known to be as- 
sociated with an increased incidence of AAA were also invited to 
undergo ultrasound screening 

Results: Of 2838 men invited to the community-based screening pro- 
gramme, 2278 (80 per cent) attended. Of the attendees, 81 (3-6 per 
cent) were found to have AAA The estimated cost of the programme 
per AAA detected was £280 Of the 242 patients mvited to undergo 
screening m the vascular clinic, all accepted (L00 per cent compliance) 
AAAs were detected ın 19 of these patients (7-9 per cent), at an esti- 
mated cost of £118 per AAA detected There was a significantly higher 
proportion of AAAs (diameter >3 0 cm) diagnosed by screening in 
the high-risk group compared to the community group (P<0-001, 
Binomual test) 

Conclusion: It 1s still unclear whether either mass or high-risk screening 
for AAAs 1s desirable Although the condition appears to possess the 
charactenstics that are necessary for screening to be effective, there 
remain concerns about the expense of such a programme 
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A study of the natural history of atherosclerotic renal artery 
stenosis detected in vascular surgical patients 


J.N. Crirnion, Y.C. Kan, G.P. Stansby, J.H.N. Wolfe on 
behalf of the Jomt Vascular Research Group Regional 
Vascular Unit, St Mary’s Hospital, London 


Backgrourd: Atherosclerotic renal artery stenosis (ARAS) may result 
in uncontrolled hypertension and progressive renal failure culminating 
in dialysis However, the natural history of ARAS 1s unclear, and the 
necessity and tuming of intervention is not established. The effect of 
ARAS on renal function and the control of blood pressure has bee: 
prospectively investigated ne 
Method: Forty-five patients (median age 73 years) with haemodynamui- 
cally significant stenoses (>50 per cent diameter narrowing) of one 
(n=31, group 1) or both renal arteries (n= 15, group 2) were enrolled 
ım a multicentre prospective study Baseline measurements of serum 
creatinine (mol/L), kidney length (mm) and diastolic blood pressure 
(mmHg), were recorded and these were repeated at 6 monthly inter- 
vals Any intervention to revascularize the kidney was recorded. Fol- 
low-up wes for at least 2 years 


Results: 
Group | Group 2 
Mortality (%) 42 43 
Intervention (%) 0 71 
Creatinine baseline 112 (94-127) 140 (122-242) 
follow-up 114 (95-129) 189 (148-275)* 
Dialysis 0 1 
Blood pressure baseline 86 (78-95) 90 (76-100) 
follow-up 80 (68-93) 80 (76-98) 


Results are median (interquartile range), *P<005 vs baseline (Wilcoxon sign 
rank test) 


Mortality ın both groups was significant All patients in group | were 
managed conservatively whereas the majority with bilateral disease 
underwent angioplasty (n=8) or surgery (n=3) Despite intervention 
one patient became dialysis-dependent and the creatinine deteriorated 
in the remaining patients. In group 1 there was no significant change in 
renal function or blood pressure. Furthermore, renal size remained 
similar. baseline 102 (96-107), follow-up 100 (96-108). The number 
of patients on antihypertensives also remained similar 

Conclusion: In patients with a unilateral stenosis the effects on renal 
and function and blood pressure seemed benign over 2 years, at which 
tume 42 per cent of patients have died Revasculanzation in patients 
with bilateral disease did not umprove the dismal mortality and 
whether it reduced requirements for haemodialysis remains unproven. 
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Is there still a role for surgery in the treatment of renal artery 
stenosis? 


M'S.R. Jakeways, M. Davis, A. Giudiceandrea, M. Sobeh, 
C. Judge, A. Platts, A. Watkinson and G Hamilton 
Departments of Surgery and Radiology, Royal Free Hospital, 
London 


Background: Renal artery stenosis may be treated by open surgical 
techniques or percutaneous angioplasty The aim of this study was 
to analyse renal function in a series of patients having undergone 
either angioplasty or surgical reconstruction for renal artery stenosis. 
Method: A retrospective analysis of a cohort of 104 patients was con- 
ducted. Serial serum creatinine measurements were noted either to the 
commencement of dialysis or to death. 
Results: Sixteen patients were excluded for the following reasons: un- 
successful surgery = 5, failed angioplasty = 3, dialysis dependent pre- 
and postprocedure = 5; dialysis-dependent ummediately postproce- 
dure = 3 Surgery and angioplasty subgroups were matched ın num- 
bers (46 underwent surgery and 42 angioplasty); however, when each 
subgroup was graded according to severity of stenosis, there were 31 
patients characterized as having mild to moderate disease of whom 
22 of 31 (71 per cent) received angioplasty. In contrast there were 57 
patients categorized as having moderate to severe disease of whom 
37 (65 per cent) underwent surgery Patients with more severe stenosis 
were more likely to undergo surgery. There was no difference in 
patient survival between the two treatment groups Eight patients 
(8 2 per cent) became dialysis-dependent after surgery, and three after 
angioplasty after a median tıme of 3 5 (range 1-36) months. 

The table gives the serum creatinine concentration (pmol/L) at 


specified umes 


Group Before procedure After 1 month After] year After 2 years 


Surgery 241 (17) 214 (15) 188 (14) 193 21) 
Angioplasty 213 (18) 212 (20) 199 (25) 203 (30) 


Mean (s e m ) creatinine 





In patients surviving dialysis-free there was no significant difference 
between pre- and postprocedure creatinine levels following either 
treatment modality. 
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Conclusion: There is a tread for the patients with more advanced dis- 
ease to receive surgery, with no detriment shown to etther outcome or 
to serum creatinine Further prospective randomized controlled stu- 
dies are required to define the role of each treatment modality in renal 
artery stenosis. 
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A pilot study of adjuvant photodynamic therapy to reduce 
restenosis following femoral angioplasty 


M P. Jenkins, G. Buonaccorsi, M. Raphael, I. Nyamekye, 
S.G. Brown and C.C.E. Bishop Department of Surgery, 
University College London, London 


Background: Photodynam_c therapy (PDT) has been shown to reduce 
neointimal hyperplasia and negative remodelling following balloon 1n- 
jury ın small and large animal models. This study investigated the role 
of adjuvant PDT following femoral angioplasty (PTA) in the first clin- 
ical application of artenal PDT to prevent restenosis. 

Method: Eight PTAs ın seven patients (two women) with a median age 
of 70 (range 59-84) years were performed with adjuvant PDT All 
patients had previously undergone conventional angioplasty at the 
same site resulting in syptamatic restenosis or occlusion within the pre- 
vious 3-6 months Each was sensitized with 60 mg/kg oral 5-amino 
laevulinic acid, 4-6 h prior to the procedure Following a second. 
femoral angioplasty, up tc 50 J/cm? red light (635 nm) was delivered 
to the angioplasty site via a laser fibre within the angioplasty ballon 
Patients were kept in subdued lght overnight and discharged the 
following day. Outcome was assessed by duplex imaging at 24 h, 1, 
3 and 6 months and by ar intravenous digital subtraction angiogram 
at 6 months A peak systole velocity ratio (PSVR) of >2 0 at the an- 
gioplasty site was taken tc represent restenosis 

Results: All patients tolerated the procedure well without lumb loss or 
mortality. All were rendered asymptomatic which was sustained 
throughout the study period All vessels remained patent and no lesion 
attained the duplex definition of restenosis Mean + SD PSVR across 
stenotic segments was 52 + 1 9 before angioplasty, 1 3 + 03 at 24 h 
and 14 + 0-5 (P=0 0001 compared with preoperative) at 6 months 
postintervention. 

Conclusion: This pilot stucy would suggest that endovascular PDT 1s 
safe and may reduce restenosis following angioplasty. 
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Previous Barrett’s oesophagus, reflux disease and peptic ulcer: 
association with oesophagogastric cancers 


J P. Byrne, J Mathers*, J Parry*, C B.J. Woodman* and 
S.E.A. Attwood University Department of Surgery, Hope 
Hospital, Manchester, *Centre for Cancer Epidemiology, 
University of Manchester, Christte Hospital NHS Trust, 
Withington, Manchester 


Background: This study aimed to define the frequency of previously 
diagnosed oesophageal, gastnc, or duodenal disease in patients presen- 
ting with oesophagogastric cancers and to identify any association 
between previous disease and subsites of subsequent cancer at the 
oesophagus, stomach and oesophagogastnic yunction (OGJ) 

Method: Case-note review was performed of 1067 new cases of 
oesophagogastric cancer diagnosed in 1993, identified by our regional 
cancer registry Tumour site was recorded using an inclusive 
system, which allowed classification of cases as involving the OGJ, 
or oesophagus/stomach alone Details of Barrett’s oesophagus, gastro- 
oesophageal reflux disease (GERD) and peptic ulcer diagnosed before 
presentation with cancer were recorded from hospital notes 

Results: Three hundred and thirty-two cancers involved the OGJ, 281 
were confined to the oesophagus, and 454 to the stomach A history of 
GERD was significantly associated with cancers involving the oeso- 
phagus or OGJ compared with the stomach ın both men and women 
(P<0001) Peptic ulcer was significantly associated with cancers 1n- 
volving the stomach in men (P<005) but not in women Overall, 
112 (105 per cent) patients had gastroscopy to mvestigate upper 
gastrointestinal disease before presenting with cancer In these patients 
Barrett's oesophagus had been previously identified ın 12 (36 per cent) 
patients subsequently developing cancer of the oesophagus and 5 (18 
per cent) involving the OGJ, but only two (3-8 per cent) gastric cancers 
Conclusion: Cancers involving the oesophagus and OGJ are associated 
with previous reflux disease and Barrett’s oseophagus, whereas cancers 
of the stomach are associated with peptic ulcer disease More than one 
third of patients who had a previous gastroscopy and subsequently 
developed oesophageal cancer were already known to have Barrett’s 
oesophagus 
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Adenocarcinoma arising in a Barrett’s oesophagus carries a poor 
prognosis 


J.E. Stoddard, I.C. Cameron and CJ Stoddard Royal 
Hallamshire Hospital, Sheffield 


Background: Published results of treatment for patients with an adeno- 
carcinoma m a Barrett's oesophagus usually relate only to patients un- 
dergoing surgical resection This study assesses treatment outcomes 
for all patients presenting with a Barrett’s adenocarcinoma 

Method: Between 1988 and 1998, 309 patients were treated in one centre 
for carcinoma of the oesophagus or gastro-oesophageal junction, of 
whom 169 had an adenocarcinoma ın a Barrett’s oesophagus Patients 
with an adenocarcinoma at the gastro-oesophageal junction (type 2) 
were excluded. There were 122 men and 47 women (ratio 2 6'1) with 
a median age of 67 (range 39-93) years 

Results: Only 66 (39 per cent) patients underwent oesophagogastrect- 
omy (61 Ivor—Lewis, 5 transhiatal oesophagectomy) Of patients un- 
suitable for resection because of advanced age, metastatic disease, 
unresectability or mtercurrent disease, 51 patients (30 per cent) 
underwent primary laser treatment (14 were subsequently intubated) 
and 52 (31 per cent) had primary intubation (20 Atkinson, 19 Celestin, 
13 metal stent). Following oesophagectomy, in-hospital mortality 
was 7-5 per cent (all from cardio-respiratory problems) and survival 
was 62 per cent at 1 year, 36 per cent at 2 years and 24 per cent at 
3 years Node-negative patients had the best prospects of long-term 
survival The 2-year survival for patients who had no node metastases 
(TINO =9, T2N0 =9, T3N0 = 5) was 54 per cent Median survival for 


all patients from first treatment was 6 6 months with median survival 
after surgery 107 months, laser 3-6 months and intubation 33 
months Although one patient 1s still alive 6 years after hus first laser 
treatment for an initial carcinoma in-situ, only, eight patients (16 
per cent) treated by laser survived for more than 1 year and only 
two patients (3 per cent) after mtubation. 

Conclusion: Overall, adenocarcinoma arising m a Barrett’s oesophagis 
carries an extremely poor prognosis Studies which only report suri- 
val after surgical resection may give false optimism 
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13-year experience of surgical treatment for oesophageal cancer 


C.D. Sutton, SA White, G.S.M. Robertson, D.P. Berry, 
C. Barr, T. Horsburgh and P S. Veitch Department of 
Surgery, Leicester General Hospital, Leicester 


Background: The operative morbidity and mortality rates of all 
patients with oesophageal cancer requiring either surgical resection 
or palliative treatments [1e intubation (tube/stent) or laser ablation] 
were compared. 

Method: The surgical treatment of 393 patients (128 women, 265 men) 
having oesophageal cancer (including junctional tumours) presenting 
between 1985 and 1998 were reviewed. This included all patients hav- 
ing surgical resection or palliation under the care of a single surgeon 
Data were collected retrospectively for the first 7 years and prosp2c- 
tively thereafter 

Results: Summarized in the table’ 








Adenocarcinoma Squamous Carcinoma 
Resection Palliative? Resection Palliatrve* 
(m=117) (n= 137) (n= 48) (n=91) 
Age 62 75 62 76 
Resection margin 
Curative 68% — 82% — 
Palliative 32% — 18% _ 
Complications and survival 
Minar (medical and 
surgical) 37% 10% 2% 19% 
Leak/perforation 9% T 14% 16% 
Hospital stay (days) 13 5 15 6 
30-day mortality 11% 23% 14% 24% 
1-year survival 53% 11% 48% 9% 
5-year survival 25% 0% 37% 0% 


All median values, (*1= 128 patients having 341 procedures) 


Conclusion: This series confirms the increasing presentation of oeso- 
phageal adenocarcinomas. Of all patients presenting with a histo- 
logically proven diagnosis of oesophageal cancer only 42 per cent 
either fit enough or have a potentially curative lesion amenable: to 
surgical resection 
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Is radical surgery justified in the management of superficial 
oesophageal cancer? 


S.M. Dresner, J. Wayman, N. Hayes, S A. Raimes and 
S.M Griffin Northern Oesophago-Gastric Cancer Unit, 
Royai Victoria Infirmary, Newcastle upon Tyne 


Background: Radical surgery for oesophageal malignancy is associated 
with significant morbidity and mortality rates and its role in the man- 
agement of early tumours remains controversial. The aim of this study 
was to evaluate prospectively the use of oesophagectomy with two- 
field lymphadenectomy for superficial oesophageal cancer. 

Method: Data were collected from patients with oesophageal malig- 
nancy confined to the mucosa or submucosa in a tertiary referral unit 
over an 8-year penod Analysis was via the 7”, log rank and Mann- 
Whitney U-tests 


Results: Of 527 patients with oesophageal carcinoma who had under- 
gone surgical evaluation, 56 (11 per cent) had Tis/T1 lesions. Nine pa- 
tients were unsuitable for surgery and received radiotherapy or had no 
intervention. Forty-seven patients underwent subtotal oesophagect- 
omy with mediastinal and abdominal lymphadenectomy. The median 
age at presentation was 66 (range 42-77) years with a male to female 
ratio of 3 1. Adenocarcinoma (ACA) was the predominant histological 
subtype (n= 41) compared to squamous carcinoma (1 = 6). All cases of 
ACA were associated with histological evidence of adjacent dysplastic 
Barrett's epithelium. The incidence of nodal disease wes 43 per cent 
and was significantly related to worse tumour differentiation 
(77 = 14-3, 2 df, P=0 001) but had no association with increased depth 
of invasion (submucosal vs mucosal spread, y7= 1 54; 1 df, P=0 214) 
Perioperative mortality ın this select group was 8 per cent (4/47) with 
major complications occurring in 21 per cent of patients and minor 
complications ın 23 per cent. The incidence of complications was re- 
lated to the duration of procedure (P=0-033), and overall blood loss 
(P=0-005). Including in-hospital mortality, 2- and 5-year survival 
were 92 per cent and 87 per cent, respectively with no difference be- 
tween histological subtypes (log rank = 0-84, 1 df, P=0-36). 
Conclusion: Based on the low incidence of nodal disease, radical lym- 
phadenectomy cannot be Justified for the majority of superficial oeso- 
phageal tumours. While surgery offers excellent overall survival ıt carries 
substantial mortality and mérbidity, and the wider use of endoscopic 
mucosal resection or ablation techniques may be more appropriate 
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Barrett’s and non-Barrett’s oesophageal adenocarcinoma 


E. Carton, E.D. Mulligan, C. O’Toole, N. Keeling, M. Griffin, 
G. McDonald, T.P.J. Hennessy and J V Reynolds Upper G1 
Tumour Group, St James’s Hospital, Dublin 


Background: The aim of this study was to determine the prevalence of 
Barrett’s adenocarcinoma among patients with oesophageal adenocar- 
cinoma managed in our centre and to elucidate any possible differ- 
ences with regard to patient demographics, pathological vanables, 
responsiveness to multimodal therapy and overall survival between 
the Barrett’s and non-Barrett’s groups. 

Method: All cases of adenocarcinoma managed in St James’s Hospital 
between 1977 and 1998 were reviewed. Data were obtamed from a pa- 
tient database maintained in Microsoft Excel 97 and SPSS version 8 
on IBM compatible PC. 

Results: There were 409 cases of adenocarcinoma of the oesophagus in 
the 21-year time period studied. One hundred and twenty-seven (31 
per cent) had adenocarcinomas occurring in areas of Barrett’s mucosa 
Statistical analysis was performed between patients with Barrett’s and 
without Barrett’s mucosa, and the results are as outlined below 


Barrett’s Non-Barrett’s P value 
adenocarcinoma adenocarcinoma 
Age [median (range)] 6629-84) 67 5(33-86) NS 
Sex 97 male 30 female 209 male 73 female NS 
Tumour length <6 cm 44% 49% NS 
Survival [median (range)} © 9(0-172) months 8(0-178) months NS 
Multimodal 
therapy (n = 87) nm 32 n= 55 
Response rate to Rx 45% 34% NS 
Complete pathological 
response 19% 18% NS 
Survival [medran(range)} 20 5 (0-86) months 9(0-94) months NS 


Conclusion: There were no significant differences found between pa- 
tients with Barrett’s and non-Barrett’s adenocarcinoma, with respect 
to tumour charactenstics, response to neoadjuvant treatment and sur- 
vival We therefore conclude that both groups share similar tumour 
biology and should be managed ın the same way 


Br. J Surg. Vol. 86. Suppl. 1. Jyne 1999 
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Survival following radical lymphadenectomy for early gastric 
cancer 


S.M. Dresner, J. Wayman, N. Hayes, S A. Raimes and 
S.M. Griffin Northern Oesophago-Gastric Cancer Unit, 
Royal Victoria Infirmary, Newcastle upon Tyne 


Background: Radical lymphadenectomy for early gastric cancer (EGC) 
1s advocated in Western practice based on the high incidence of asso- 
ciated nodal disease. The aim of this study was to identify the pattern 
of lymph node dissemmztion from EGC and assess survival following 
radical resection for these tumours. 

Method: Prospective data were collected over an 8-year period in a ter- 
tary referral centre from patients undergoing surgery for gastric ma- 
lignancy confined to the mucosa and submucosa irrespective of 
lymph node status. Analysis was via the y? and Log rank tests 
Results: Of 416 patients evaluated for gastnc malignancy, 63 (15 per 
cent) were found to have EGC Fifty-six resections were performed 
with the remaining patients unsuitable for surgery The median age 
at presentation was 67 (range 42-80) years with a male to female ratio 
of 2:1 Tumour distribution was: antrum (7 = 20), body (= 18), cardia 
(n= 15) and stoma (n=3). Thirty-five patients had a D2 or D3 lym- 
phadenectomy and 21 who were elderly or had significant co-morbid 
disease underwent D1 nodal dissection Twenty-three patients (41 
per cent) had mucosal disease and 33 (59 per cent) had spread to 
the submucosa. Nodal metastases were found m 20 patients (36 per 
cent) with a higher incidence from submucosal lesions (16/33) com- 
pared to mucosal lesions (4/23) y7=5 71, 1 df, P<0 017. Three pa- 
tients (9 per cent) who underwent D2/D3 lymphadenectomy had N2 
nodal disease ın the absence of NI station metastases There were 
two in-hospital mortalities (3 6 per cent). Excluding data from four pa- 
tients who subsequently died of non-cancer related causes, 2- and 5- 
year survival rates are 96 per cent and 89 per cent respectively. There 
was no survival benefit for mucosal vs submucosal lesions (Log 
rank=0 14; 1 df, P=071) nor for node-negative vs node-positive 
tumours (Log rank=0 54, 1 df, P=0-46) 

Conclusion: Low operative mortality with excellent long-term survival 
1s achievable following gastrectomy with radical lymphadenectomy for 
EGC. The high incidence of nodal disease together with the phenom- 
enon of ‘N1 nodal skipping’ supports the continuing use of at least D2 
level lymphadenectomy far EGC 
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Peritoneal cytology increases the sensitivity of laparoscopy in 
staging gastro-ocesophageal cancer 


H. Kasem, C.J Stewart*, F. Mutch*, I.S. Stewartt, 

M. Downey, C.R. Carter and R.C. Stuart Lister Depa: tment 
of Surgery, * Department of Pathology and t Department of 
Radiology, Royal Infirmary, Glasgow 


Background: Patients with gastro-cesophageal malignancy require 
careful evaluation pror z:o major resection Laparoscopy 1s more 
sensitive than radiological methods in detecting occult liver or pento- 
neal metastasis We aim to investigate the use of peritoneal cytology as 
an adjunct to laparoscopy in staging patients with gastro-oesophageal 
malilgnancy 

Method: Two hundred and five patients with histologically proven gas- 
tro-oesophageal malignancy underwent contrast enhanced spiral com- 
puted tomography (CT). Of these, 92 were shown to have localized 
disease and underwent staging laparoscopy in order to identify occult 
metastatic disease. During laparoscopy the abdomen was lavaged with 
saline This was then aspirated and centrifuged The cell pellet was 
placed on a glass slide and examined for the presence of malignant 
cells by two experienced consultant cytologists 

Results: Fifteen (16 per cen!) patients were found to have either liver or 
peritoneal metastasis not szen on CT and a further five patients were 
found to have positive peritoneal cytology in the absence of overt 
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disease. All five (5 4 per cent) patients had either died or shown evidence 
of metastatic disease within 6 months of the laparoscopy. 
Conclusion: Laparoscopy can identify dissemunated disease in 16 per 
cent in whom conventional radiology suggested resectable disease 
and this was increased to 21 per cent by the addition of pentoneal 
cytology This technique ıs a useful adjunct to laparoscopy in the 
staging of patients with gastro-oesophageal malignancy. 
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Pancreatoduodenectomy for cancer of the pancreas: experience 
of a single surgeon and single pathologist in 150 consecutive 
patients 


R.C.G. Russell, B.A Theis and G. Stamp* Umversity 
College London Hospitals, and * Imperial College of Science, 
Technology and Medicine, The Hammersmith Hospital, London 


Background: The results of pancreatic cancer treatment remain disap- 
pointing with fewer than 5 per cent of patients being resected. To de- 
termine the role of a specialist centre in management, 150 consecutive 
pancreatoduodenectonues were reviewed 

Method: A standard pancreatoduodenectomy was performed and the 
specimen was submutted to detailed histology: analysis was performed 
using the SPSS statistical software program 

Results: The 60-day mortahty was 3 per cent (five deaths) The median 
age at operation was 56 9 (range 27-76) years. Tumour size was less 
than 30 mm in 76, lymph node status was negative in 58 with a median 
of 14 (range 0-46) nodes examined Invasion of the peripancreatic fat 
was present in 63, vascular invasion in 53 and permeural invasion in 
42 Resection margins were positive ın 43 and local excision was 
considered complete in 106. The tumour types were ampullary [A] 
35, ductal [D] 44, cholangiocarcinoma [C] 16, neuroendocrine [N] 
12, malignant miscellaneous [M] 11, perrampullary [P] 27, amd mixed 
ampullary/periampullary [MA] 5 The mean overall survival in months 
was 64 [CI 56, 72], and for wndividual tumour types A77 [CI 63, 91], 
D43 [CI 30, 55] (median 24 months), C 47 [CI 31, 63], M 30 [CI 22, 38], 
and P 47 [CI 37, 58] (median 47). All N were alive at 3-96 months. The 
best predictors of outcome were completeness of local excision (mean 
70 [CI 62, 79]) compared with incomplete (mean 32 [CI 23, 41]), nega- 
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tive resection margins (mean 69 [CI 60, 78]) vs positive (mean 35 [CI 
25, 44]), and negative lymph node status (mean 71 [CI 60, 82]) vs 
positive (mean 58 [CI 48, 69]) Patients with a completely excised 
duct-cell tumour with negative resection margins and no positive 
nodes (1 =4) had a median survival of 48 months 

Conclusion: Patients with certain pancreatic tumours have a very good 
survival with appropriate surgery The role of the specialist centre 1s to 
select and treat these patients, and those with the more common ductal 
tumours with a good prognosis 
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Do expandable metal stents provide good palliation for 
inoperable carcinoma of the oesophagus? 


S Paulvannan, N. Kumar, D.A. Parker and J.K. Pye 
Wrexham Maelor Hospital, Wrexham 


Background: This study aimed to evaluate the role of radiological 
stenting as a pallative measure in patients with carcinoma of the 
oesophagus. 

Method: A retrospective study was carried out of 36 patients between 
1994 and 1996. The main outcome was assessed by relief of dysphagia, 
additional procedures and survival All patients were followed to 
death or until the end of January 1998 

Results: Stent insertion was successful in all but one patient (97 per 
cent). There was one procedure-related death (3 per cent). There were 
no procedure-related complications. Thirty-three patients died and 
two survived Of the 33 patients who died dunng follow-up, 26 
(79 per cent) did not develop any dysphagia The median tume to death 
in this group was 52 days (range 7-259). Eight patients including the 
two patients who survived developed dysphagia at a median of 102 
(range 2-286) days. One patient developed recurrence of tracheo- 
oesophageal fistula. The group of patients who developed dysphagia 
survived longer (median 290 days) than the group who did not develop 
dysphagia The overall median survival was 64 days and 79 per cent of 
these pstients did not develop any dysphagia 

Conclusion: Expandable metal stents offer good palliation of dyspha- ' 
gia in patients with inoperable carcinoma of oesophagus They are 
safe, effective and successful in allowing the majority of patients to 
maintain oral intake until death 
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Are too many young children being circumcised in England? 


D.M Burge Wessex Centre for Paediatric Surgery, 
Southampton General Hospital, Southampton 


Background: In order to determine whether unnecessary circumcisions 
are being performed ın children, the incidence of circumcision in chil- 
dren in health districts in England contaming a specialist paediatric 
surgery umt was compared with the mcidence in districts without a 
specialist unit. 

Method: Figures for the number of circumcisions performed in 1995-6 
ın all 105 health districts in England were obtained from the Depart- 
ment of Health The data were analysed ın two age ranges, 0-4 years 
and 5-14 years Using the population data for the same age ranges in 
each district the uncidence of curcumcision per 1000 children was calcu- 
lated The incidence in 12 districts contamung a specialist paediatric 
surgery unit (Group A) was compared to 92 other districts (Group 
B) using unpaired t-test. Data were unavailable for one district 
Results: There was a significantly lower incidence of circumcision in 
children aged 0—4 years in Group A (mean 2 86, range | 61-411) com- 
pared to Group B (mean 5-21, range 0 86-14 52) P<0 005. There was 
no significant difference between the two groups for children aged 5— 
14 years. If the mean incidence for Group A districts was applied in 
Group B distncts the number of circumcisions performed each year 
in England in children under 5 years would be reduced by 3600 
Conclusion: Children under the age of 5 years are more likely to be ar- 
cumcised 1f they lived in a health district which does not contain a spe- 
cialist paediatric surgery unit The data support the argument that 
there is a need for improved training ın general paediatric surgery. 


Paediatrics 002 


Clinical governance and inguinal hernia surgery in children 


A.B. Mathur and A.E. MacKinnon The Sheffield Children’s 
Hospital, Western Bank, Sheffield 


Background: Inguinal hermotomy remains the commonest surgical 
procedure in general paediatric surgery It 1s therefore pertinent to at- 
tempt to define the current results of this operation both nationally 
and ın a specialist paediatric surgical setting. 

Method: Records of children undergoing mguinal herniotomy under 
the care of one consultant surgeon during the penod 1989-96 at this 
hospital were identified retrospectively by search of the theatre record 
book and the hospital IT records The incidence of recurrence was de- 
termined presuming that all recurrences would be re-referred to the 
hospital. The results were compared to nattonal figures supplied by 
the Department of Health for the year 1995-6 ın which the incidence 
of recurrence was presumed to be constant overall year on year and was 
taken to be the same as the number of operations for recurrent herniae. 
Results: Nine recurrences were noted in 744 herniotomy operations in 
our unit (1 2 per cent). This compares with 477 operations for recur- 
rent herniae reported nationwide with a total of 7504 primary proce- 
dures (68 per cent) Using the same basis for calculation, one 
paediatric surgical ‘centre of excellence’ was recorded as having a re- 
currence rate of 2 of 248 operations (0 8 per cent) but this hospital 
was recorded as having performed approximately 40 per cent of opera- 
trons as herma repair not herniotomy 

Conclasion: Clinical governance requires comparison of individual re- 
sults against national figures while specialist centres should set the 
gold standards. Centrally held records have serious lumitations but 
at present may represent the only available comparative figures 
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Testicular vein embolization in the treatment of childhood 
varicocele 


S Clarke, J. Reidy and M. Agrawal Guy’s Hospital, London 


Qe T Gore Val Qh Gann! 1 Tune 1909 
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Background: Controversy surrounds early treatment of childhood var- 
icocele and its role in the prevention of testicular atrophy and male ın- 
fertility Our aim was to show that testicular vein embolization 1s an 
effective alternative when compared to the conventional surgical approach 


“Method: A retrospective review examining 48 boys (aged 9-18, mean 


13 2, years) who were treated by a transcatheter testicular vein embo- 
lization between 1985 and 1998 A percutaneous nght femoral vein ap- 
proach was used ın all cases Follow-up took the form of an outpatient 
clinical assessment and telephone questionnaire Patients were graded 
as either ‘good’, ‘moderate’ or ‘poor’ according to vanous cnteria 
Results: Of the 48 patients, 43 (90 per cent) had satisfactory emboliza- 
tions Thirty-four (87 per cent) had a ‘good’ clinical outcome at fol- 
low-up. Four were lost te follow-up and not included in the final 
results There were five technical failures due to a combination of 
abnormal anatomy and severe venospasm 

Conclusion: We believe that where the expertise necessary for testicular 
embolization 1s available, .t should be offered as the mntervention of 
first choice Surgery should be reserved for the rare cases where embo- 
lization 1s not posstble and when recurrence has occurred 
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The impalpable testis: emerging trends in management 


M. Flett, PF Jones and GG. Youngson Royal Abeideen 
Children’s Hospital, Aberdeen 


Background: This study aimed to examıne the management of boys with 
maldescent of the tests ın a defined population over a 24-yeai period 
(1974-1998) with special refecence to the treatment of the mpalpabk testis 
Method: Throughout 24 years early referral was encouraged, prefer- 
ably before 3 years of age Between 1974 and 1984 334 boys were 
treated consecutively by one surgeon (Group 1) Between 199) and 
1998 502 boys were treated by another surgeon (Group 2) A consis- 
tent policy was practised of using the preperitoneal, rather than the in- 
guinal approach to impalpable testes (allowing wide mobilization of 
the testicular vessels), but in Group 2 diagnostic laparoscopy was used 
in selection of the preperitoneal approach. 

Results: In Group 1, 398 explorations (64 bilateral) were carned out, 
with 90 being performed for rmpalpable testis using the preperitoneal 
approach Seventy (17 5 per cent) such orchidopexies were performed 
and one year later 66 viable testes lay in the scrotum. In 502 cases in 
the latter group examination under anaesthesia revealed an impalpable 
testis ın 20 (4 per cent) After laparoscopy 11 subsequently underwent 
successful preperitoneal orchidopexy, four had orchidectomy of an 
intra-abdominal testis, and in four cases testicular regression 
syndrome was diagnosed 

Conclusion: Most series report the incidence of impalpable testes at ap- 
proximately 20 per cent, but it can be seen from this survey of a con- 
sistent population that if boys are seen at an early age and 
impalpability confirmed under general anaesthesia, the incidence 1s 
much less than 20 per cent If the presence of a high testis is confirmed 
by laparoscopy then these results show that over 90 per cent of testes 
can be placed in the scrotum by wide retroperitoneal mobilisation of 
the testicular vessels, and taat division of these vessels is not required 
to achieve scrotal placement 


Paediatrics 005 


Contemporary outcome in gastroschisis 


CP. Driver, J. Bruce, A. Bianchi, C.M. Doig, A.P. Dickson 
and J. Bowen Neonatal Surgical Unit, St Mary’s Hospital, 
Manchester 


Background: The aim of this study was to evaluate the contemporary 
outcome in the management of gastroschisis. 

Method: A retrospective analysis of 91 babies admitted to a single neo- 
natal surgical unit with a diagnosis of gastroschisis over a 7-year penod 
Results: An antenatal diagnosis was made in 89 (98 per cent) cases. 
Surgical intervention occured in 90 babies, at a mean of 5 h (0 5- 
17) h after delivery. There was no correlation between the time from 


on 
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birth to abdominal closure and either oral feeding (P =0 284) or hos- 
pital stay (P=0 151). In 72 (80 per cent) cases, primary closure of the 
abdomunal defect, under general anaesthesia, was achieved, with a silo 
fashioned in the remaining 18 (20 per cent) There were no major com- 
plications associated specifically with the use of a silo. One child died 
pror to abdominal closure The mean tume to full oral feeding was 31 
(5-160) days, and to discharge was 42 (11-183) days. Those children 
who required a silo however, took longer to feed (P=0 003) and 
stayed longer in hospital (P=0-03) The eight (8 1 per cent) children 
with an intestinal atresta required significantly more operative proce- 
dures (P=0-0001) and took significantly longer to achieve full oral 
feeding (P™0 0029), but the presence of an atresia was not an inde- 
pendent risk factor for death There were seven deaths (7-7 per cent), 
four within the first 7 days and three as a result of short gut Of the 
deaths, five (72 per cent) were due to overwhelming sepsis 
Conclusion: Contemporary mortality rate from gastroschisis 1s less 
than 8 per cent Intestinal atresia, prematurity and the use of a silo 
were the factors associated with a prolonged recovery The time from 
delivery to closure of the abdomen had no effect on recovery or 
mortality rate 
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An appraisal of surgical approaches to pyloric stenosis 


ME. Flett, Y.Z. Almallah, G.K. Ninan, G G. Youngson and 
A.A. Mahomed Department of Paediatrıc Surgery, Royal 
Aberdeen Children’s Hospital, Aberdeen 


Background: This study aimed to assess whether the outcome of Ram- 
stedt pyloromyotomy 1s affected by the surgical approach. Three ap- 
proaches were investigated, the conventional right upper quadrant 
trans-rectus, the right upper quadrant lateral muscle splitting and 
the trans-umbulcal approach 

Method: Using EMAS, a locally developed computenzed audit system, 
patients undergoing pyloromyotomy from Apri! 1996 to November 
1998 were identified and their case-notes were reviewed 

Results: Fifty-five patients were identified, all three groups were 
matched for age (4 95+2 49 weeks) and weight (3 87+0-73 kg) There 
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were no significant differences between the approaches companng var- 
1ous operative and recovery criteria except for tıme to full feeding, 
which wa3 significantly longer after the trans-rectus approach 
Conclusion: In our experience the trans-umbilical approach to Ram- 
stedt pyloromyotomy 1s comparable ın all respects to the other ap- 
proaches and ıs recommended ın view of its ease of performance 
and notably superior cosmetic result. 


Paediatrics 007 


Changes in surgical practice following the appointment of a 
general paediatric surgeon in a District General Hospital 


A.M. Klidjan Taunton and Somerset NHS Trust, Musgrave 
Park Hospital, Taunton 


Background: Paper 3 from the Senate of Surgery of Great Brita: & 
Ireland proposes that District General Hospitals should have a surta- 
bly trained, designated General Paediatric Surgeon to supervise the 
general surgical care of children (July 1998). Following the appoint- 
ment of such a surgeon at Musgrove Park Hospital, Taunton in S2p- 
tember 1997, ıt has been possible to analyse the impact on paedia=nc 
surgical services in the hospital 

Method: Accurate data on surgical admissions have been collected. by 
Taunton’s MDI office for 10 years The distribution of paediatric ad- 
missions in the 12 months up to August 1997 was compared to the 
next years admussions. 

Results: In 1996/97, 722 admissions were distributed equally amongst 
six surgeons The greatest number seen by any single surgeon was _36 
(18 per cent) All surgeons operated on children under 6 years (range 
2-21 patients). In 1997/98, 498 of 703 admissions (70-8 per cent) were 
treated by the newly appointed general paediatric surgeon, includ_ng 
79 under 6 years old This percentage has increased so that all emer- 
gency and most elective procedures are carried under the care of zhe 
designated paediatric surgeon. à 
Conclusion: It has been relatively straightforward to introduce a gsn- 
eral paediatric service to a District General Hospital This has beneiits 


for patient management, laison with paediatricians, traming end ~ 


anaesthetic support. 
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Laparoscopic cholecystectomy: are patients with biliary 
pancreatitis at increased operative risk? 


B.J. Ammori, D. Davides, A. Vezakis, M. Larvin and 
M.J. McMahon Leeds Institute for Minimally Invasive Therapy 
(LIMIT), Wellcome Wing, The General Infirmary, Leeds 


Background: Previous reports of laparoscopic cholecystectomy (LC) in 
patients with bilary pancreatitis suggested increased operative diffi- 
culty, high rates of conversion, longer postoperative hospital stay, 
and greater morbidity and mortality. The aim of this study was to 
compare operative risk in patients undergoing LC for biliary pancrea- 
tits with those undergoing LC for other causes 

Method: Between 1990 and 1997, 892 consecutive patients underwent 
LC, in keeping with a policy of ‘LC for all patients’. Data were col- 
lected prospectively. LC was performed for biliary pancreatitis m 63 
patients (Group I) and for other causes in 829 patients (Group D). 
Results: Patients with biliary pancreatitis were significantly older 
(median age 57 vs 50 years, P=0-009), with greater co-morbidity 
(ASA III/IV 24 per cent vs 11 per cent, P=0 02), included more 
men (41 per cent vs 22 per cent, P=0-01) and expenenced a shorter 
symptom duration (median 5 vs 12 months, P=0 008). The groups 
were comparable with respect to the frequency of previous abdominal 
surgery, acute inflammation of the gallbladder, the frequency of bile- 
duct calculi detected at mtraoperative cholangiography (8 per cent vs 
6 per cent) and urgent or elective operation. Moderate to severe 
adhesions were significantly more frequent after bilary pancreatitis 
(46 per cent vs 29 per cent, P=0 05) No significant differences were 
observed between the two groups with respect to intraoperative 
(1 5 per cent Group I vs 3-5 per cent Group I) or postoperative com- 
plications (10 per cent vs 8 per cent), conversion rate (0 vs 2-7 per cent) 
or duration of operation (median 92 vs 85 min). 

Conclusion: Despite increased age and co-morbidity and more frequent 
adhesions, our data showed no evidence that intraoperative or post- 
operative complications were more frequent im patients with bihary 
pancreatitis than in other patients undergoing LC 
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Improving the outcome in acute pancreatitis: completing the 
audit loop 


M.T. Sinclair, N. Chirodian, S. Campey*, H.W.S. Pigott and 
A.P Barabas Department of Surgery and * Audit, West 
Suffolk Hospital, Bury St Edmunds 


Background: This study aimed to audit the adherence to current guide- 
lines for the management of acute pancreatitis (AP). Following this the 1m- 
troduction of a protocol to improve our management was envisaged. 
Method: A retrospective audit of all patients with a discharge diagno- 
sis of AP over the year starting 1 September 1996 was performed by 
case-note analysis The current West Suffolk Hospital management 
guidelines (1993) were used as a basis for the audit Following the 
mitial audit, the current guidelines were updated and a proforma 
was produced to aid junior staff in managing cases The audit 
process was repeated after 14 months. 

Results: Fifty-one patients with AP were initially identified. Basic 
management was performed ın less than 50 per cent of patients includ- 
ing the prognostically severe group Severity scoring was poorly per- 
formed, and results were not correctly recorded In 29 per cent of 
patients, the aetiology of their attack was not fully investigated. Seven- 
teen per cent of patients with known gallstones were re-admutted with 
a second attack of AP. The median delay to cholecystectomy was 3 
months in the patients listed for surgery, whilst many others were 
put on the waiting list indefinitely After re-audit, initial management 
and severity sconng were dramatically improved with guidelines fol- 
lowed in over 90 per cent of cases The delay to cholecystectomy 
was reduced to 4 weeks with no cases of recurrent gallstone pancrea- 
titis observed. Aetiology was still not always ascertained, although 
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the decision not to furtker investigate was in each case taken at con- 
sultant level 

Conclusion: A proforma for the management of acute pancreatitis m- 
proved our adherence to basic management guidelines from 50 per 
cent of cases during our initial audit to 90 per cent The long delay to 
cholecystectomy was eliminated with a reduction of the re-admission 
rate from gallstone acute pancreatitis from 17 per cent to zero 
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Serum precalcitonin peptides provide a better prediction of 
severity in acute pancr2atitis compared with the APACHE- 
scoring system 


B.J Ammori, K.L. Becker*, P Kitet, G.R. Barclay§, R H. 

Snider*, E.S. Nylén*, J.C. White*, I.G. Martin, M. Larvin 

and M.J. McMahon Academic Surgical Unit and 

* Department of Microowlogy, The General Infirmary, Leeds, 
tGeorge Washington University, Washington, DC, USA and 

§Blood Transfusion Services, The Royal Infirmary, Edinburgh 


Background: Early prediction of disease seventy in patients with acute 
pancreatitis 1s rmportant for optimal clinical management. The aims of 
this study were to investigate the role of an assay for serum precalci- 
tonin peptides (PCP)—sensitive markers of inflammation and infec- 
tion—as a predictor of severity in patients with acute pancreatitis 
and to relate admission serum PCP levels to endotoxaemia, subse- 
quent sepsis and death 

Method: APACHE-II scores were determined on admission with acute 
pancreatitis and at 24 h Admission serum PCP and endotoxin levels 
were measured. C-reactive protein (CRP) was measured daily PCP 
concentration was determined by radioimmunoassay Attacks were 
classified as mild or severe according to the Atlanta criteria 

Results: There were 69 patients’ 55 mild and 14 severe. Severe attacks 
were associated with significantly greater APACHE-II scores at 24 h 
(median 11 vs 8, P=0 02) and peak CRP concentrations (median 
202 vs 98, P=0 001) compared with mild attacks PCP concentrations 
on admussion were significantly greater in severe attacks compared 
with mild (median 783 vs 154, P=0-016), and in those which devel- 
oped septic complications, fatal or not, compared with other attacks 
(median 1537 vs 165, P=D 025). By recetver-operating characteristic 
analysis, the best cut-off ‘evel for predicting severe attacks was 200 
pg/mL, with higher sensit-vity and specificity compared with admis- 
sion APACHE-II of >7 (75 per cent vs 69 per cent and 75 per cent 
vs 45 per cent, respectively) A positive correlation was observed be- 
tween admission PCP serum levels and endotoxaemia 0 = 0 5, P<0 001) 
Conclusion: Serum PCP >200 pg/mL at the time of admission gave a 
better prediction of severe acute pancreatitis compared with 
APACHE-II scores 
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Outcome of pancreatic necrosectomy for the septic 
complications of acute pancreatitis 


G. Beattie, J.J. Powell, S Paterson-Brown, K.K. Madhavan, 
D.C. Carter, O.J. Garden and A.K. Siriwardena University 
Department of Surgery, Royal Infirmary of Edinburgh, 
Edinburgh 


Background: Surgical inter-ention for the septic complications of acute 
pancreatitis (necrosis, abscess) ıs associated with a high mortality 
Current UK guidelines advocate multi-disciplinary treatment in 
specialist units. This study examines the determinants of survival 
and outcome in patients undergoing pancreatic necrosectomy in a 
specialist unit 

Method: Retrospective case-note review of patients undergoing necro- 
sectomy during the period 1991-98. From 1996 data were recorded 
prospectively in a database. 
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Results: Forty-one patients underwent necrosectomy Median Glas- 
gow score was 3 (1—6) with 29 (71 per cent) having a score of 3 or 
more. Median APACHE II score was 12 (4-32). Aetiology was gall- 
stone ın 24 (59 per cent), alcohol in 10 (24 per cent) with six patients 
in the gallstone group undergoing ERCP within 72 h of disease onset. 
Prophylactic antibiotics were prescribed within 72 h of admission ın 27 
(66 per cent) There was no difference in prophylactic antibiotic usage 
in the first 3 years of the study compared to the last 4 years Twenty- 
mine (70 per cent) were transferred from admutting hospitals with the 
median delay being 8 (0-25) days Median hospital stay was 84 (13- 
307) days with the median stay for survivors being 107 (13-307) days 
Indications for necrosectomy were clinical sepsis and evidence of pan- 
creatic sepsis with the mean interval from disease onset to necrosect- 
omy being 26 (1-94) days. There was no significant difference in 
tıme to necrosectomy between survivors and non-survivors (P= 0-12; 
Mann-Whitney U-test). Surgical strategy involved blunt necrosect- 
omy without formal pancreatic resection Postoperative closed lesser 
sac lavage was used in 37 (90 per cent) with a median of three (1-5) 
abdominal drains. Duration of irmgation was 12 (3-36) days A gas- 
trostomy was used ın 27 (66 per cent) and 33 (81 per cent) had a feed- 
ing Jejunostomy Parenteral nutrition (TPN) was required in 38 for a 
mean duration of 25 (5-101) days Further laparotomy was required 
in 18 (44 per cent) Overall in-hospital mortality was 41 per cent 
(17/41) Multiple factor regression analysis showed no correlation be- 
tween age, Glasgow score, aetiology, tertiary referral, duration of irm- 
gation, need for further laparotomy and outcome 

Conclusion: Mortality from pancreatic necrosectomy remains high. It 
remains to be seen whether greater standardization of treatment as a 
result of implementation of clinical guidelines will have a significant 
impact on the outcome of this condition. 
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Contemporary management of major bile-duct injuries 


C.H. Wakefield, J. Wigham, K.K. Madhavan and 
O.J. Garden University Department of Surgery, Royal 
Infirmary of Edinburgh, Edinburgh 


Backgrownd: Bile-duct injury is a recognized and serious complication 
of cholecystectomy This study examines one unit’s experience ın the 
management of iatrogenic bile-duct injuries and the effect of the intro- 
duction of laparoscopic surgery. 

Method: A retrospective cohort study of patients referred to a tertiary 
hepatobiliary unit with bile-duct injuries, over a 14-year penod until 
November 1998 Data are expressed as median (and range). 

Results: In the 75 patients, injuries were perpetrated at laparoscopic 
cholecystectomy (n=42); open cholecystectomy (n=30) and during 
gastroduodenal surgery (n= 3). Their median age was 55 (18-83) years 
and women predominated (male female, 27-48). Operative cholangio- 
grams were performed ın 16 (22 per cent) of the biliary procedures 
(13 open and three laparoscopic cholecystectomies) Nine were identi- 
fied as being abnormal and initiated reconstructive procedures. In a 
further 18 patients, the myury was identified and repair performed at 
the index procedure. Thereafter, the median delay to clincial presenta- 
tion was 12 days Injuries from laparoscopic procedures presented 
earlier than those following open cholecystectomy (9 vs 57 days, 
P=002 Mann-Whitney U-test) In all, 44 (59 per cent) patients 
underwent operative interventions and 24 (32 per cent) radiological 
or endoscopic interventions prior to referral. Laparoscopic surgery 
was associated with injunes of greater severity than open cholecystect- 
omy, Type I/II 39 per cent vs 77 per cent, Type IN/IV 61 per cent vs 
23 per cent, laparosopic vs open (P=0 03, x2). Following referral 
(median delay 57 days) 70 patients underwent surgery, 51 hepaticoje- 
Junostomies, seven revision of bilio-enteric anastomoses with hepatico- 
Jejunostomy, two right hepatectomies, two orthotopic liver transplant, 
three peritoneal toilet and five lesser repairs The 30-day mortality was 
0 per cent, the postoperative morbidity rate was 13 per cent and med- 
ian hospital stay was 10 days The current median follow-up interval 1s 
14 (0-120) months during which two (3 per cent) patients have expen- 
enced cholangitis and eight (11 per cent) have had an episode of 
cholestasis, leading to three further procedures (two revisions of Roux 
lumbs and one nght hepatectomy) 


Conclusion: Laparoscopic cholecystectomy related bile duct injuries 
are of a more severe type than those inflicted at open surgery The suc- 
cessful management of these injuries, with efficacious long-term results 
requires the full range of hepatobiliary procedures. 
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Trypsinogen mutations in families with hereditary pancreatitis in 
the UK and Ireland 


N. Howes, S Rutherford*, M. O’Donnellf, I. Ellisf, 

D. Whitcomb§, R. Mountford*, J P. Neoptolemos for the UK 
and Ireland consortium of EUROPAC Department of 
Surgery and Clinical Genetics, University of Liverpool, 
*Department of Molecular Genetics, Women’s Hospital, 
Liverpool, and §Department of Medicine. University of 
Pittsburgh, Pittsburgh, Pennsylvania, USA 


Background: This study amed to identify cationic trypstnogen muta- 
tions ın UK and Insh families with hereditary pancreatitis (HP) and 
identify genotype phenotype correlations. 

Method: After pedigree and epidemiological analysis, members of 
families with HP were screened for the published cationic trypsinogen 
mutations. DNA analysis was directed at the R117H and the N211 
mutations. In R117H analysis the products were digested with the re- 
striction enzyme Afl Ill, which recognizes the common G A mutation 
in HP The N211 mutation was screened using nested PCR and restric- 
tion digestion 

Results: Thirty families have been referred. We have tested 20 families 
(n= 36) for the R117H and N21] mutations Nine (n= 18) have tested 
positive fer the R117H mutation and six for the N211 (n= 10) muta- 
tion Five families (n=8) had neither mutation Patents with the 
R117H Vanant developed symptoms at an earlier age [median 8-0 
(95 per cent CI 6-6—-11-1) years vs 125 (8-7—-25-7) years, P=0 04 
(Mann-Whitney U-test)], and suffered more attacks [median 1 8 (95 
per cent CI 12-23) attacks/year vs 0-6 (0-4-1 3) attacks/year, 
P=0 02 (Mann-Whitney U-test)] compared to the N21] varant 
Conclusion: These results suggest the R117H variant presents earlier, 
and has a more aggressive course compared to the N21] variant of 
HP. Moreover there ıs at least one other genetic mutation responsible 
for HP. 
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Pancreatico-jejunostomy in chronic pancreatitis: effect on 
patient analgesia requirements 


A.C. de Beaux, S.J. Wigmore, K.K. Madhavan, D.C. Carter 
and O.J. Garden University Department of Surgery, Royal 
Infirmary Edinburgh 


Background: This study aimed to audit long-term analgesia use follow- 
ing lateral pancreatico-jeyunostomy for symptomatic chronic obstruc- 
tive pancreatitis 

Method: A retrospective review of patients undergoing lateral pancrea- 
tico-jejunostomy with Roux-en-Y reconstruction over a 10-year period 
from October 1988 by a specialist unit. All patients were taking oral 
analgesia before operation, either opiate (n=21) or non-opiate 
(n=12) preparations Data on analgesia use were collected from the 
notes of regular clinic review. 

Results: Thirty-six patients were identified, three of whom have been 
lost to follow-up. The median age at operation was 46 (range 17-74) 
years. Twenty-five patients were male. There was no operative death 
but 15 patients had morbidity that prolonged postoperative stay, 
10 chest infections, two sub-phrenic collections, two prolonged ileus, 
one wound infection, one pericarditis, one grand mal fit and one arter- 
ial line infection with median nerve neuropraxia. Median follow-up 
was 43 (range 3-119) months On follow-up, 12 (36 per cent) patients 
were taking no analgesia, nine (27 per cent) patients had good pain 
control on non-opiate preparations having taken opiate preparations 


preoperatively, 10 (30 per cent) patients were taking the same analge- 
sia and two (6 per cent) patients had deteriorated from non-opiate an- 
algesia preoperatively to opiate analgesia postoperatively. The level of 
analgesia use was not related to length of follow-up, P=0 63 (Krus- 
kal-Walhis) Reduced analgesia use postoperatively {i.e none or 
non-opiate from opiate, n=21) was significantly associated with a 
shorter period of chronic pancreatis history prior to pancreatico- 
Jejunostomy but not to age, sex, diabetes mellitus or exocrine insuffi- 


_ ciency at the tıme of surgery, and continued alcohol intake or smoking 


following surgery, P=0-04 (multivanate analysis, proportional 
hazards model) 

Conclusion: Sixty-four per cent of patients undergoing lateral pancrea- 
tico-jeyunostomy for symptomatic pancreatic duct dilatation in 
chromic pancreatitis have reduced analgesia requirements on subse- 
quent follow-up. A shorter preoperative history of chronic pancreatitis 
1s likely to result ın a better outcome, perhaps as a result of interrupt- 
ing pain pathways before they become firmly established 


UGI/HPB Pancreatic 026 


Pancreatic fistula after purse-string pancreatico-jejunostomy 
following pancreatic resection for malignant disease 


L. Jones, P. Ghaneh, J. Slavin, R Sutton, M. Hartley and 
J.P. Neoptolemos Department of Surgery, University of 
Liverpool,’ Liverpool i 


Background: This study aimed to identify the anastamotic leak rate 
after pancreato-duodenectomy in patients with malignant disease 
using the purse-string ‘dunk’ anastomosis. 

Method: A retrospective analysis of patients who had a pancreatic re- 
section between October 1996 and October 1998 was performed. The 
method of pancreato-enteric anastomosis and any complication that 
occurred in the postoperative period was recorded A pancreatic 
fistula was defined as a drain output of at least 50 mL for 3 consecu- 
tive days with an amylase concentration of > 1000 U/L. 

Results: There were 98 elective pancreatic resections The overall com- 
plication rate was 47/98 (48 per cent) with 6/98 (6-1 per cent) deaths. 
Seventy-four had malignant disease of whom 70 had a Whipple proce- 
dure and 50 had an end-to-end purse-string pancreato-jeyunostomy. 
A pancreatic fistula occurred in 4/50 patients (8 per cent); two were 
minor and resolved spontaneously; one required a re-laparotomy 
but recovered; the final patient required a re-laparotomy for obstruc- 
tion but died of multiple organ failure, a mortality of 1/50 (2 per cent) 
Conclusion: Purse-string jeyunostomy 1s associated with a relatively low 
leak rate and is an acceptable method for pancreato-enteric anastamosis 
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Spleen-preserving total pancreatectomy for chronic pancreatitis 


S.A. White, C.D Sutton, G.S.M. Robertson, D.P. Berry, 
Y. Rees* and A.R. Dennison Department of Surgery and 
* Radiology, Leicester General Hospital, Leicester 


Background: It is often considered impossible to preserve the spleen at 
the tume of distal or total pancreatectomy (TP) for chronic pancreatitis 
(CP). The aim of this study was to assess the feasibility of preserving 
the spleen in patients recwnng total pancreatectomy for CP 
Method: All patients requiring TP for CP were evaluated by surgeon, 
gastroenterologist and endocrinologist if simultaneous autotransplan- 
tation was also considered appropriate Preoperative investigations 1n- 
cluded abdominal ultrasonography, abdominal computed tomo- 
graphy (CT), endosccpic retrograde cholangiopancreatography 
(ERCP) and laparoscopy. Postoperatively all patients underwent ab- 
dominal ultrasonography and power Doppler to assess splenic perfu- 
sion and the patency of zhe remaining splenic vessels 

Results: Of 35 patients having TP the spleen was preserved in 25 pa- 
tients (17 women:8 men. mean age 41 years). All patients presented 
with chrome abdominal pain (mean 4-5 years) and required opiate- 
derived analgesia for pain relief (e.g. morphine slow-release tablets, 
pethidine, dihydrocodeme). Fifteen patients (60 per cent) had under- 
gone previous therapeutic intervention for pain relief, drainage proce- 
dure (n= 5, stent, sphincterotomy or surgical), laparoscopic division of 
adhesions (n = 4), nerve Elocks (n= 5) or distal pancreatectomy (n= 1) 
The spleen was preservec with either an mtact artery and vein (n= 15) 
(60 per cent) or by the short gastric vessels (2 =9). In one patient the 
splenic artery was sacrificed but the splenic vein remained intact The 
mean duration of the prccedure was 7 (range 5-11) h and mean blood 
loss 925 mL The 30-day mortality was 4 per cent (n= 1) Two further 
patients died at 6 months postoperatively of unrelated causes Five pa- 
tients developed splenic complications (20 per cent). These included 
splenectomy (n=2), intrasplenic collection (n=2) and splenic infarc- 
tion, only two of these required additional surgery. Two complications 
(splenectomy and splenic infarct) were related to intraspleruc islet 
autotransplants. Follow-up splenic ultrasound and power Doppler 
showed no other abnormalities and flow was demonstrable ın all pa- 
tents with intact splenic arteries and veins (n = 13). The mean duration 
of hospital stay was 25 days. Of the 22 patients alive after 6 months, 
80 per cent (n= 18) have complete relief of pain, but as expected four 
patients are still dependent on opiates. 

Conclusion: Spleen-preserving total pancreatectomy ıs a straight- 
forward procedure and should be attempted in order to avoid 
the morbidity associated with an unnecessary splenectomy 
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A randomized trial comparing Neoral (cyclosporin) and 
Tacrolimus immunosuppression for recipients of renal 
transplants procured from different donor groups 


S.T. Williams, S.A White, S. Jain, T. Doughman, P. Hayes, 
A. Knight, P.S. Veitch, T Horsburgh and M.L. 

Nicholson Department of Surgery, Leicester General 
Hospital, Leicester 


Background: This study armed to compare the effect of Neoral or 
Tacrolmus wmmunosuppression for recipients of renal transplants 
procured from different donor categories 

Method: A consecutive series of 53 patients (19 female 34 male, 
median age 43 years) were randomized to receive etther Neoral® 
cyclosporin (7-15 mg/kg/day) or Tacrohmus® (0 1-0 2 mg/kg/day) 
with maimtenance prednisolone. Acute rejection episodes were 
treated by intravenous steroids and those resistant by antithymocyte 
globulin Glomerular filtration rates (GFR) were assessed at 
3, 6 and 12 months Outcome was assessed in terms of acute rejection, 
primary non-function, delayed graft function (DGF) and GFR 
Statistical comparison between groups was made using the Mann— 
Whitney U-test and x? test 

Results: Those patients receiving Neoral recipient categories were ca- 
daveric (n=9), asystolic (n= 11) and living related (n=4) In compar- 
ison those receiving Tacrolimus were cadaveric (#=13), asystolic 
(n=11) and living related (n=5) Both groups were well matched 
for age and sex The results are summarized below’ 


Neoral (1 =24) Tacrohmus (n= 29) 
HLA DR musmatch (0/1/2) 9/15/0 13/1472 
Cold tschaenua (h) 14 13 
Pnmary non-function 3 (13) 0 (0) 
Acute rection 6 (24) 8 (28) 
DGF (NHBD only) 9 (90) 8 (72) 
Duration of DGF (days) (NHBD only) 20" 8" 
1 year GFR (mL/mun/! 72m) 496 469 





All median values unless stated Percentages in parentheses *P <0 05 


Conclusion: In this series of patients the use of Neoral or Tacrolimus 
immunosuppression did not significantly fluence outcome in terms 
of acute rejection or GFR. However Tacrolimus significantly reduced 
the duration of DGF in non-heart beating donors (NHBDs) and 
should perhaps be used m preference to Neoral in patients at risk of 
having a prolonged period of DGF. 
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Delayed graft function: risk factors and the relative effects of 
early function and acute rejection on long-term survival in 
cadaveric renal transplantation 


A.J. McLaren, W. Jassem, D W.R. Gray, S.V. Fuggle, 
K.I Welsh and P.J. Morris Nuffield Department of Surgery, 
University of Oxford, Oxford 


Background: Delayed graft function (DGF) and acute rejection have 
both been associated with reduced renal allograft survival and ın some 
studies they have been shown to have an interactive effect We studied 
the nisk factors for DGF and the relative impact of DGF and rejection 
on both short- and long-term survival in recipients of cadaveric renal 
transplants 

Method: Data from the Oxford Transplant Centre Database were 
assessed on 710 cadaver allografts over a 10-year period during which 
time all recipients received cyclosporin-based tmmunosuppressive 
protocols. The interaction between DGF and acute rejection was 
examined using logistic and Cox multivanate regression analysis 
Results: Long cold ischaemia time, sensitization and older donor age 
were found to be independent predictors of DGF The occurrence of 
DGF resulted ın a reduced 5-year survival (56 per cent vs 75 per cent) 


Friday 7 May, 11.00-13.00 


The effect of DGF was however confined to the first year after trans- 
plant as there was no significant difference m survival as measured by 
the half-life of grafts functioning at 1 year with DGF alone and a 
group with good early function (ty,=21-3 years vs ty, 20-0 years). 
There was no increase in acute rejection in graft with DGF. However 
the combination of DGF and acute rejection resulted in the worst 
short-term graft survival (68 per cent at 1 year, compared to 92:3 
per cent in those grafts with no DGF or acute rejection) and this con- 
tinued over the long term (t =10 5 years) 

Conctusion: These data suggest that early function is critical to the suc- 
cess of renal transplantation. The effects of DGF are limited to the 
first year after transplant. Long-term graft survival may be improved 
by efforts to lmıt cold ischaemia times particularly for grafts from 
older donors and sensitized recipients. 
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Enteric conversion after pancreas transplantation 


E.M. Connolly, D.M. Little, R. Baktavatsalam and 
DP Hickey ‘Department of Urology and Transplantation, 
Beaumont Hospital, Dublin 


Background: As more centres start pancreas transplant programmes, 
we present our experience to familiarize others with this safe and 
simple salvage procedure. 

Method: In our institution, between December 1992 and July 1997, 24 
pancreas transplants have been performed ın 24 type 1 insulin-depen- 
dent diabetics, 22 of these have been simultaneous pancreas kidney 
transplants and two pancreas transplants alone All received a blad- 
der-drained whole-organ pancreas placed mtraperitoneally using the 
technique as described by Sollinger et al (Pancreatic transplantation 
with urmary tract drainage In: Pancreatc Transplantation, C.G. 
Groth, ed, Philadelphia, Harcourt Brace, 1988) Mean recipient age 
was 38 5 (range 27-48) years, mean duration of diabetes was 23-8 
(range 10-35) years Five (21 per cent) patients were converted from 
bladder to enteric drainage after a mean period of 16-3 (range 1 7- 
35 6) months. Indications for enteric conversion included recurrent de- 
hydration with refractory metabolic acidosis (n=3) and/or persistent 
haematuria (n= 2). All five conversions were performed in combined 
pancreas kidney transplants 

Results: All patients experienced resolution of symptoms and oral bi- 
carbonate was discontinued Postoperatively one patient developed 
pulmonary oedema A second patient developed postoperative hae- 
maturia which resolved with conservative treatment A third patient 
developed a prolonged ileus postoperatively which settled with conse- 
cutive treatment. Patient and graft survival is 100 per cent after a mean 
follow-up of 21 (range 14-25) months after entenc conversion. 
Conclnsion: Enteric conversion is a safe and effective treatment for 
pancreas transplant patients with refractory metabolic or urological 
complications As bladder dramage ıs associated with numerous 
metabolic and urological complications perhaps it is time to re-ermploy 
primary enteric drainage ın pancreas transplants. 
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The treatment of hypercholesterolaemia by partial ileal 
resection in obese patients 


J, Dachtler, D Johnston, R.F.G.J. King, H.M. Sue-Ling and 
I.G. Martin Academic Division of Surgery and Centre for 
Digestive Diseases, The General Infirmary, Leeds 


Background: The beneficial effects of treating hypercholesterolaemia, 
either by drugs or surgical intervention, is well documented’ Buchwald 
et al reported results of partial ileal bypass (200 cm, bypassing the 
tleocaecal valve) with encouraging results, but troublesome side-effects 
were produced We report the preliminary results of partial ileal resec- 
tion (PIR), a shorter ileal resection, with preservation of the ileocaecal 
valve, that produces comparable benefits without diarrhoea 
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Method: In this prospective study, six obese patients who underwent 
the Magenstrasse and Mull (M&M) procedure combined with PIR 
(150 cm) were compared with six matched surgical control patients 
who underwent M&M alone. 





BMI (kg/m*) Cholesterol LDL-cholesterol HDL-cholestero! 





(mmol/L) (mmol/L) (mmol/L) 

PIR+M&M Preoperative 505433 74413 48409 10402 
1 year 

postoperatve 343 +48 54408 30407 15404 

M&M only Preoperative SI8 +70 67409 45409 1102 
1 year 

postoperatrve 394 +68 63409 39409 12403 


Results: a) lipid profiles (PIR + M&M) produced staustically signi- 
ficant decreases in total cholesterol and low density lipoprotein (LDL)- 
cholesterol, and increases m high density lipoprotein (HDL)-chokesterol 
(~24 per cent, —29 per cent and + 50 per cent respectively), whereas 
corresponding changes after M&M alone were small and not stati- 
stically significant (—5 per cent, —9 per cent and +14 per cent 
respectively), b) clinical effects’ there was no operative mortality. 
Unlike Buchwald’s patients who underwent partial ileal bypass, our 
patients experienced no significant diarrhoea, faecal urgency or bloat- 
mg 1 year after PIR. 

Conclusion: Partial ileal resection combined with M&M procedure 
effectively reduces total cholesterol and LDL-cholesterol while in- 
creasing HDL-cholesterol (as effectively as other forms of surgical 
manipulation or the use of stats) and produces significant and dur- 
able weight loss This combined procedure may provide optimal man- 
agement for obese patients with hypercholesterolaemia, removing the 
need for life-long compliance with cholesterol-lowering medication, 
without producing troublesome side-effects, 
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Quality control in fine needle aspiration of parotid swellings: an 
aid to surgical decision making 


D.R. Lewis, A J. Webb, M.F. Lott*, S.T. Brooksf and J R. 
Farndon University Department of Surgery, “Department of 
Cytopathology, Bristol Royal Infirmary, and t Department of 
Social Medicine, Bristol University, Bristol 


Background: The role of fine needle aspiration (FNA) 1n the diagnosis 
of discrete parotid swellings 1s controversial but accurate preoperative 
diagnosis can direct surgical and medical management The ability to 
interpret parotid FNA material, in particular from adenolymphomas, 
by two observers was assessed. 

Method: Eighty numbered slides of material obtained from FNA of 
various parotid swellings, including 33 adenolymphomas, were re- 
viewed by two observers (AJW; MFL) with an interest in cyto- 
pathology, and interpretations were documented The slides were 
then renumbered and the process repeated after a period of 2 weeks 
Particular attention was paid to parotid adenolymphoma as accurate 
preoperative diagnosis of this tumour especially can influence 
the type of operation performed No clinical details were provided 
Sensitivities, inter- and intraobserver variations were calculated. 
Results: For all 80 slides the mean sensitivities were 0-85 (AJW) and 
0-79 (MFL) The inter- and intraobserver variations for the diagnosis 
of parotid adenolymphoma are shown in the table 


AJW] MFLI AJW1 AJW2 AIWi AIW2 
AJW2 MFL2 MFL! MFL2 MFL2 MFLI 
Kappa value 0 767 0 463 0797 0 407 0 463 0 767 


P value <0 001 0 003 <0 001 0005 0 003 <0001 


Conclusion: FNA of parotid swellings can be interpreted with high sen- 
sitivity and the interpretation of FNA matenal from adenolymphoma 
of the parotid is reproducible. FNA should be performed on all dis- 
crete parotid swellings and surgical decisions based accordingly. 


Br. J Surg, Vol. 86, Suppl. 1, June 1999 
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Is the falling incidence of acute appendicitis a consequence of a 
fall in the negative appendicectomy rate? 


C.D. Sutton, N. Wilhams, P. Furness*, W.M. Thomas and 


M.J. Kelly Departrents of Surgery and * Pathology, Leicester 
General Hospital, Leicester 


Background: Recent studies have revealed a falling incidence of acute 
appendicitis We examme whether this observation is the result of a 
fall in the negative appendicectomy rate 

Method: The histotogical diagnosis of all appendicectomy specimens 
in Leicestershire for 1987, 1992 and 1997 were indentified Demo- 
graphic data were available for each specimen, and children under 2 
years of age were excluded as appendicectomy ın this age group is 
usually incidental. Statistical assessment was by x? statisic 

Results: There were 608 specimens in 1987 [male 298, median age 21 
(range 3-87) years], 658 in 1992 [males 320, median age 23 (range 3- 
88) years] and 638 specimens in 1997 [males 322, median age 22 (range 
2-92) years]. The normal appendicectomy rate was 20 per cent, 21 per 
cent and 23 per cent for 1987, 1992 and 1997, respectively and was not 
significantly different between each year (1987 vs 1992, y7=0-36, 
P=ns; 1987 vs 1997, y7=1 19, P=ns). The normal appendicectomy 
rate was significantly higher (P<0 05) mm females than in males for 
all 3 years examined (cable). In the high-risk age group (females 
10-19 years) there were no significant changes in the negative appen- 
dicectomy rate between the three study periods (1987 vs 1992, 
2 = 1-84, P=ns; 1987 vs 1997, y7=0 53, P=ns) Similarly, for males 
in the 10-19 age group and also for both males and females ın the 20- 
39 year age group, there were no sigmficant changes over the study 
period. The normal appendicectomy rate in males and females are 
shown below (72, df= 1). 





Year Males Females xe P 
1987 39/298 81/310 1099 <0 001 
1992 54/320 87/338 498 <005 


1997 31/322 95/316 115 <0 001 


Conclusion: This study bas clearly demonstrated that the falling mci- 
dence of acute appendicitis is not the consequence of a fall in the ne- 
gative appendicectomy rate and the causation therefore remains 
speculative 
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Basic surgical training in Wales: the trainees’ perspective 


V S. Menon, A.F. da Silva and MW Scriven Wrexham 
Maelor Hospital, Wrexham 


Background: Recent changes in training have concentrated on higher 
surgical trainees, and the effects of such changes on basic surgical 
trainees (BSTs) 1s not known. We aim to assess basic general surgical 
training ın Wales, with particular reference to operative expenence 
Method: Two hundred and ten BSTs in 14 hospitals throughout Wales 
were sent a postal questionnaire. The questions included an assessment 
of the trainee’s experience of three standard general surgical proce- 
dures: appendicectomy, primary mguinal herma repair, and primary 
long saphenous varicose vein surgery, as well as assessing basic aspects 
of training. 

Resalts: There were 93 (43 per cent) responses of which 33 (35 per cent) 
underwent no general surgical trang ın the previous year and were 
excluded from analysis. Df the remaining 60, 52 (87 per cent) were 
on an approved BST rotation Nine were m the fourth or fifth year 
as BSTs. Fifty-five (91 per cent) had achieved at least MRCS/FRCS 
1 and 21 (35 per cent) had completed FRCS Forty-one (68 per cent) 
had completed the basic surgical skills course, and 26 (43 per cent) had 
passed the ATLS course Overall, 23 (52 per cent) of 44 traimees in 
years | and 2 were satisfied with the training available 
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Year 1 Year 2 Year 3 

Appendseectomy 

Assisted 4 8 7 

Supervised 5 6 7 

Unsupervised 0 3 4 
Inguinal hemia repair 

Asusted 7 10 10 

Supervised 5 7 7 

Unsupervised 8 2 2 
Prumary vancose vein surgery 

Asnsted 4 8 8 

Supervised 2 4 5 

Unsupervised 0 1 0 


Ct 
The table shows the mean number of each of the procedures performed per year of traming 


Conclusion: Basic surgical trainees in Wales seem to be doing reason- 
ably well in terms of examinations and courses, but appear to be get- 
ting limited operative experience with regard to standard traimng 
operations. Studies of a similar nature are needed in other deaneries 
across the UK which will help in drawing up guidelines about appro- 
priate operative experience neccessary during basic surgical traimng 
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Standardization of the selection process for applicants for senior 
house officer posts for basic surgical training rotations 


L de Cossart, C. Wiltshire and J. Bache Mersey Deanery 
Department of Education and Traming/Countess of Chester and 
Leighton Hospital, Chester 


Background: The large number of applicants for basic surgical training 
rotations provides a particular challenge to the selection panel from 
the point of view of workload and political correctness. We describe 
a structured approach to the selection of candidates for basic surgical 
training in a single deanery 

Method: The posts are part of the 3-year basic surgical training rota- 
tion, complying with the reqwrements of the college examinations. 
The first 2 years are fixed posts and the third year includes a mixture 
of options The posts were advertised in the British Medical Journal in 
the usual way The selection process was in two parts, short-listing by 
a committee and interview by the same committee The scoring system 
was agreed at the beginning of each part and used similar scoring sys- 
tems that had been piloted previously. Each part had a separate sconng 
system. Correlation of the scores was done by Spearman’s rank correlation. 
Results: Six consultants (and one personnel manager) took part ın the 
selection process. The short-listing committee facilitated education of 
the members ın both the process and the enormity of the job Two 
hundred and twenty-five candidates applied for the posts Seventy- 
one applicants were short-listed and 54 were interviewed Short-hsting 
took 4 h and interviews took 11 h Spearman's rank correlation coef- 
ficient between the short-listing scores and the interview scores with a 
95 per cent confidence interval for rho (Fisher’s Z transformed) = 
0:195178 to 0 633125 (two-tailed P = 0 001) 

Conclusion: The scoring system facilitated the processing of this large 
number of candidates No candidates interviewed appeared to be un- 
suitable for traimng ın surgery 
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The effect of time pressure on surgical precision: a randomized 
study 


N. Taffinder, J. Torkinton, S.G.T. Smith, R C.G. Russell and 
A. Darzi Minimal Access Surgical Unit, Imperial College 
School of Medicine at St Mary’s, London 


UK 


Background: The aim of this study was to assess the effect of tume 
pressure on surgical precision while preformung simulated laparo- 
scopic tasks. 

Method: Sixty-five subjects with a range of experience of laparoscopic 
surgery were recruited from the annual meeting of the Association of 
Surgeons of Great Britain and Ireland im May 1998. A simple two- 
handed task was set, which involved pulling and cutting five lengths 
of suture material using conventional laparoscopic equipment Sur- 
geons were randomly allocated into two groups. Both groups were 
permitted a practice run. Group | was then instructed to perform 
the task quickly, while Group 2 was instructed to perform it precisely. 
The movements of the tps of the surgical instruments were tracked 
and analysed to calculate the distance the struments travelled, the 
number of movement errors made and the time taken to complete 
the task 

Results: The two groups were well matched on the mitial assessment. 
The surgeons who were asked to perform the task quickly completed ıt 
ın less tıme but at the cost of a significant increase in both the distance 
the instruments travelled and the number of errors made 





Mean (95 per cent CI) Fast Precise P 

Tıme (s) 34 (30-39) 47 (42-53) <001 
Distance travelled (cm) 153 (138-169) 128 (104-137) <001 
Errors 24 (20-28) 15 (9-22) <0 03 


Conclusion: Instructing surgeons to operate quickly had a detrimental 
effect on surgical precision Pressure on operating time may affect the 
quality of surgery performed with potential implications for outcome. 
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Can a DVT be excluded by a single ultrasound scan? 


B. Wolf, D.M. Nichols* and J.L. Duncan Departments of 
General Surgery and * Radiology, Raigmore Hospital, Inverness 


Background: Current recommendations suggest that a negative ultra- 
sound (US: scan needs to be repeated twice to refute a diagnosis of 
deep venous thrombosis (DVT) The aim of this study was to 
determine the risk of patients suffering a thromboembolic event after 
a single negative duplex US examination. 

Method: A retrospective study was performed of the records of all pa- 
tients referzed for US exammmatton of the lower hmb for suspected 
DVT within a 12-month penod ın a district general hospital serving 
a population of 210,000 Scans were performed by Consultant 
Radiologists and the scan attempted to include the calf veins in all 
patients Adverse events (DVT, pulmonary embohsm or death possibly 
related to thromboembolism) within a 3-month penod after a single 
negative US scan were identified 

Results: A total of 704 legs in 539 patients were scanned Out of 654 
primary scans 502 (77 per cent) were negative and 154 (23 per cent) 
demonstrated an acute, mixed or old thrombus. In 49 of the positive 
scans (32 per cent) the calf veins were the sole site of thrombosis Four 
of the patients with a negative scan (0-8 per cent) had an adverse event, 
two of thesz patients had a high clinical suspicion of a DVT, the other 
two did not have the calf veins visualized. 

Conclusion: If negative scans were repeated twice in this hospital, up to 
1004 additional leg scans would have been performed increasing the 
total workload ın the same period to 1708 leg scans (4-7 per day) 
We conclude from our data that a negative scan should be repeated 
only if a complete examination of the lower limb, m particular of 
the calf veins, was not possible or if there is a high clinical suspicion 
of DVT. 
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Anatomical distribution of colorectal metastases within the liver 
does not support the concept of streaming of portal venous blood 


SJ Wigmore, K.K. Madhavan, D.N. Redhead*, E.J. Currie 
and O.J. Garden University Departments of Surgery and 
* Radiology, Royal Infirmary of Edinburgh, Edinburgh 


Background: There is a perception that streaming of blood ın the 
portal vein leads to proportionally more hepatic metastases in the 
right hemu-liver from colomc tumours involving the right colon 
whereas liver metastases from tumours ansing from the left colon 
and rectum are believed to be distributed homogenously 

Method: Data were collected prospectively on the anatomical site of 
hepatic metastases in 233 patients with colorectal metastases who 
had been referred for consideration for surgery. Anatomical site was 
established by a combination of computed tomography (CT) scanning 
and either laparoscopic or intraoperative ultrasonography The site of 
the primary tumour was known ın all cases 

Results: A total of 708 metastases were identified of which 67 per cent 
were in the right hemi-liver and 33 oer cent were in the left The ratio 
of involvement of the right and left hemi-livers by metastases arising 
from right colon tumours was 202. 1 and for left colon tumours 
was 2-1-1. When patients with unilobar disease only were considered, 
the ratio of involvement of the right and left hem:-liver increased to 
3-06.1 but again no difference was evident dependent on the site of 
the pnmary tumour. 

Conclusion: This study could not find any evidence to support a differ- 
ential pattern of metastasis within the hver dependent on the location 
of the primary colorectal cancer which might arse by streaming of 
portal vein blood. 
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Tumour seeding: an avoidable legacy of biopsy of colorectal liver 
metastases 


T.G. John, G. Plant and M. Rees Department of Surgery, 
North Hampshire Hospital NHS Trust, Basingstoke 


Background: Evidence that biopsy or instrumentation of potentially 
resectable liver tumours may cause malignant dissemination is scarce 
and largely anecdotal. The incidence of such seeding and its conse- 
quences were evaluated within the context of a large series of patients 
with potentially resectable colorectal liver metastases referred for 
hepatic resection. 

Method: Prospective data derived from 308 consecutive liver resections 
ın patients with colorectal liver metastases (including 27 repeat liver re- 
sections), performed during the 12 years between November 1986 and 
November 1998, were analysed. 

Results: The mode by which the diagnosis of liver metastasis was es- 
tablished included: preoperative imaging (n= 17), intraoperative diag- 
nosis during the index operation (n = 105), follow-up maging (n= 144) 
and elevated serum carcinoembryonic antigen during follow-up 
(n= 38) Biopsy of the liver tumour had been attemped prior to referral 
in 54 cases (18 per cent): by intraoperative lrver biopsy at the tme of the 
initial bowel resection in 34 patients, and by a percutaneous approach 
in 20 patients In 11 such patients (20 per cent), malignant dissemuna- 
tion attnbutable to previous tumour violation was documented with 
histopathological verification. The mechanism of intervention was. in- 
traoperative liver biopsy (five patients), percutaneous needle biopsy 
(five patients) and percutaneous interstitial laser therapy (one patient) 
Hepatic resection was performed ın each case, with radical excision of 
locoregional tumour deposits in 10 out of 11 patients. Five such pa- 
tients died from carcinomatosis between 2 and 51 months following 
hepatic resection, and six patents remain alive and disease-free at 
3-78 months after resection. 

Conclusion: Malignant seeding following violation of potentially 
resectable colorectal liver metastases occurs more frequently than 1s 
generally recognized This practice rarely assists in the management 
of such patients and should be discouraged 
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Does the sub-speciality of the surgeon performing primary 
colonic resection influence the outcome of patients with hepatic 
metastases referred for resection? 


S.J. Wigmore, D.C C Bartolo, K.K. Madhavan, E.J. Currie 
and O.J. Garden University Department of Surgery, Royal 
Infirmary of Edinburgh, Edinburgh 


Backgriund: This study attemps to establish whether the sub-speciality 
interest of the surgeon performing pmmary surgery for colon cancer 
influences resection rates and outcome of patients subsequently re- 
ferred for consideration of resection of hepatic metastases. 

Method: Data have been collected prospectively on 230 patients with 
hepatic metastases arising from colorectal tumours referred to a single 
centre for consideration o? resection The patients were divided into 
those referred by colorectal specialists (CRS) (n= 122) or general sur- 
geons with other sub-specmality interests (GS) (n= 108) The principal 
outcome measures studied were resectability of metastases, frequency 
and pattern of recurrence following resection and survival. 

Results: No significant differences were observed between the two 
groups of patients with respect to age, sex, tumour Stage, site of pri- 
mary tumour or the frequ2ncy of synchronous or metachronous me- 
tastases. Technically resectable disease was identified in 84 patients 
(46 per cent of the total patients referred by CRS and 26 per cent of 
those referred by GS (y°=9 7) Tumour recurrence occurred in 44 
per cent of patients referred by CRS and 75 per cent of patients re- 
ferred by GS (y7=6 5, P<0 05) Tumour recurrence involving bowel 
or lymph nodes accounted for 31 per cent of all recurrences in patients 
referred by CRS compared with 56 per cent in patients referred by GS 
Overall the median survival was 24 months for patients referred by 
CRS and 15 months for patients referred by GS (Log rank=6 4, 
P<90-01) 

Conclusion: Patients referred by GS are less likely to have resectable 
disease and if they do undergo surgery they are more hkely to develop 
recurrent tumour and have a worse overall outcome compared with 
patients referred by surgeans with a sub-speciality interest in coloproc- 
tology. This observation may be explained in part by a relatively lower 
local recurrence rate in patients referred by CRS 
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104 consecutive biliary and gastric bypass procedures for 
malignant obstruction of the lower bile duct 


J.J. Casey, H.D Atkinson, K.K. Madhavan and O.J. 
Garden Unversity Department of Surgery, Royal Infirmary 
of Edinburgh, Edinburgh 


Background: The availability of endoscopic and radiological stenting 
for inoperable pancreatic and low bile duct cancer, together with a 
high morbidity and mortality associated with surgery in these patients 
has resulted in a decline in surgical bypass over the past 15 years. In 
the light of recent studies. suggesting improved outcomes for surgical 
bypass we analysed our data to assess whether surgical bypass offers 
safe and effective palliation in these patients 

Method: One hundred and four consecutive patients undergoing bili- 
ary and gastric bypass procedures for unresectable malignancy invol- 
ving the lower bile duct were identified between 1988 and 1998 from 
our audit database Details of patient demographics, procedures per- 
formed, and morbidity and mortality were collected from hospital case 
notes and information from general practitioners 

Results: The average age was 62 (range 36-85) years and male to fe- 
male ratio 1-4'1. The diagnosis was confirmed by biopsy ın 86 per cent 
of patients and those with benign pathology were excluded Roux en Y 
hepaticoyeyunostomy was carried out in the majority (56 per cent) of 
patients and gastroenterostomy was carned out in the primary proce- 
dure in 75 per cent of patents. Three patients who did not have a gas- 
troenterostomy subsequently required gastric bypass presenting at a 


11 
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median of 7 months after the initial procedure. Morbidity was seen 1n 
17 per cent of patients, with gastroparesis occurring ın 10 per cent, 
bleeding ın 5 per cent, bile leakage ın 1 per cent and incisional hernia 
in 1 per cent though only four patients required surgical intervention. 
Thirty-day mortality was 2 per cent and the median hospital stay 14 days 
Conclusion: Surgical bypass can provide good palliation for biliary and 
gastric obstruction in these patients with low operative morbidity and 
mortality and in addition allows an accurate histological diagnosis to 
be made in the majonty of patients 
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Pattern of recurrence following curative resection for 
cholangiocarcinoma 


K.K. Madhavan, S.J. Wigmore, E Currie and O.J. Garden 
University Department of Surgery, Royal Infirmary of 
Edinburgh, Edinburgh 


Backgroimd: The aun of this study was to analyse the various factors 
influencing recurrence of cholangiocarcanoma following curative re- 
section of the primary tumour and their impact on survival. 

Method: Forty-six patients underwent curative resection of cholangio- 
carcmoma over a 10-year period There were 23 high lesions, three mid- 
level lesions and 18 low bile duct lesions. Two patients had intrahepatic 
cholangiocarcinomas. The minimum follow-up was 6 months. Data 
were collected on disease recurrence and clinical outcome. Details of 
pathological data were collected retrospectively. Univanate and multi- 
variate analysis of invasion factors for disease recurrence, time to 
recurrence and survival was performed using Cox’s proportional 
hazards models 

Results: There were three postoperative deaths and 15 patients (32 per 
cent) developed confirmed disease recurrence. Recurrence rates and 
median survivals for lesions of different levels are given in the table 
Follow-up periods were simular for all three groups 


Level of lesion High Mx Low 


Confirmed recurrence 9/20 (45%) 1/2 (50%) 5/17 (29%) 
Median survival (months) 20 18 26 


Patients with positive resection margins had a median time to recur- 
rence of 19 months whereas those with negative margins had a median 
time to recurrence of 38 months Lymph node, vascular or perineural 
invasion did not have a significant influence on incidence of disease re- 
currence or on survival 

Conclusion: The frequency of recurrence following curative resection 
of cholangiocarcinoma seem to be lowest ın low bile duct lesions com- 
pared to mid and high lesions. Pathological involvement of the resec- 
tion margin was the most important factor determining likelihood of 
recurrence and survival duration. 
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Fungal infection of pancreatic necrosis is associated with 
increased mortality 


F.C. Eatock, G.D. Brombacher, J. Hood*, C.R. Carter and 
CW. Imrie Departments of Surgery and * Bacteriology, 
Glasgow Royal Infirmary, Glasgow 


Background: The aim of this study was to assess the effect of bacterio- 
logy on outcome in patients in a single centre requirmg surgery 
for acute necrotizing pancreatitis, over a 10-year period. 

Method: A retrospective review was undertaken of patients who 
underwent surgical debridement of pancreatic necrosis in our centre 
between 1989 and 1998. Statistical differences in mortality were 
assessed using the x° test. 

Results: Sixty-five patients underwent pancreatic debndement within 
the time penod. Overall mortality was 32 per cent. 


TR 





Isolated organrsms Total Deaths % Mortality 
Bactena only 32 8 25 
Candida (at primary operation) 14 Bt 57 
Bactena initially + postoperative Candida 10 2 20 
Stenle 7 3 43 


*P=0 03 cf bactena alone 


Conclusion: With antibiotic prophylaxis being advocated in severe 
acute pancreatitis, there 1s some concern that where necrotic material 
becomes infected, it 1s increasingly due to Candida species or resistant 
strains of bacteria We found Candida species ın 41 per cent of patients 
with positive isolates. Fifty-eight per cent of these fungal isolates were 
present at the tıme of primary debridement and this was associated 
with a significant increase ın mortality. The role of antifungal, in ad- 
dition to antibacterial, chemoprophylaxis in severe acute pancreatitis 
requires further investigation 
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Early and late complications of Roux-en-Y 
choledochojejunostomy as treatment of billiary complications 
following orthotopic liver transplantation 


B.R. Davidson, R. Rai, A. Nandy, N. Doctor, L. Horgan, 
A. Burroughs and K. Rolles Hepatobiliary and Liver 
Transplantation Unit, The Royal Free and University College 
Medical School, London 


Background: This study aimed to study the early and long-term out- 
come of Roux-en-Y choledochojejunostomy (CDJ) for treatment of 
bilary complications after orthotopic liver transplantation 

Method: We reviewed our experience of Roux-en-Y choledochojeyu- 
nostomy (CDJ) to treat biliary complications after orthotopic live 
transplant (OLT). From October 1988 to January 1998, 46 patients 
underwent CDJ for biliary complications following OLT. There were 
32 men and 14 women, median age 60 (range 22-65) years The ori- 
ginal biliary reconstruction at the trme of OLT was duct to duct 
(DD) ın 41 patients, primary CDJ in three and gall bladder conduit 
in two. No T-tube was used 

Results: The indication for CDJ was a biliary leak (23 patients), stric- 
ture (20), biliary stones (two) and biliary sludge (one) Two patients 
(4-3 per cent) had associated hepatic artery thrombosis The bile leaks 
were diagnosed at a median period of 29 (2-65) days post OLT and 
stricture at median period of 2 years (33 days—6-5 years). Twenty-five 
(54 per cent) patients had an endoscopic and/or radiological therapeu- 
tic intervention before CDJ. Median follow-up was 5 years (range 1 
month-9 years). Early complications occurred ın 12 patients (26 per 
cent) and there were three perioperative deaths (6 per cent), only 
one of which was directly related to surgery Late complications, 
mainly anastomotic strictures, occurred in 10 patients (22 per cent). 
Conclusion: The procedure-related mortality for surgical revision of 
biliary complications after OLT is low but early and late complica- 
tions are common. Surgery should be reserved for patients failing 
non-operative intervention 
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Circulating vascular endothelial growth factor correlates with 
systemic thrombin generation in patients with pancreatic 
carcinoma 


A.K. Kakkar, T.R. Worthington, V. Chinswangwatanakul, 
N.R. Lemoine*, and RCN Williamson Department of 
Surgery and *Imperial Cancer Research Fund Molecular 
Oncology Unit, Imperial College of Medicine, Hammersmith 
Hospital, London 


Background: Previous studies have demonstrated that vascular 
endothelial growth factor (VEGF), a principal proangiogenic factor, 
is transported in platelets As thrombin is an important activator of 
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platelets, the aim of this study was to assess whether systemic thrombin 
generation 1s related to levels of VEGF ın patients with pancreatic cancer. 
Method: Venous blood samples were drawn from 34 patients with pan- 
creatic adenocarcinoma at the tıme of diagnosis Samples collected in 
1-8 per cent sodium citrate were used to prepare platelet-poor plasma 
within 1 h and were stored at —20°C A second sample of blood was 
taken at the same time and was allowed to clot with a glass tube, 
from which serum was retrieved. Levels of VEGF were measured in 
plasma and serum using a standard ELISA Levels of thrombin- 
antithrombin (TAT) complex, a marker of plasma thrombin gener- 
ation were measured in plasma only 

Results: Serum levels of VEGF (median 346 pg/mL, 95 per cent CI 
222-1, 470 5) were 10 times those of plasma VEGF levels (33-3 pg/ 
mL, 223, 115-7, P=0 001) TAT complexes were also markedly ele- 
vated (97 pg/mL, 8 5, 20 4). There was no relation between serum 
VEGF and TAT complexes but a strong relation between circulating 
plasma VEGF and TAT (Spearman rho = 0-747; P=0-0003) 
Conclusion: These data indicate a relationship between activated clot- 
ting and angiogenic growth factors. Drugs that possess antithrombin 
activity, ¢ g. low molecular weight heparins, may exert part of their 
anit-tumour effect by a reduction in platelet release of VEGF in 
response to thrombin. 
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Prognostic factors in cirrhotic portal hypertension: a 10-year 
prospective study 


S. Khan, S.A. Jenkins, P. Williamson, G. Lancaster, 
J.S. Grime*, M. Cntchley*, G. Whitehouse*, A. Owen*, 
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N Roberts*, ILT. Gilmore*, R. Shields* and R. Sutton 
University of Liverpool and * Royal Liverpool Untversity 
Hospital, Liverpool 


Background: Patients with cirrhotic portal hypertension have a high 
mortality rate We have sxplored prognostic markers of survival in 
this high-nsk group 

Method: From 1984 to 1994 inclusive, 166 patients presented with an 
index variceal bleed Sixty-seven patients with biopsy-proven cirrhosis 
then underwent a detailed clinical, haematological, biochemical, 
radiological, radio-nucleer and neurological assessment (including 
re-assessment of their Child-Pugh score), 3 weeks after their initial 
assessment Sclerotherapy was the standard treatment 

Results: Forty-eight of the 166 index bleeders died within 3 weeks 
Child-Pugh grade and severity of bleed determined short-term survi- 
val (x?=30 8 and 262, P<0 0001 for both) Of the 118 survivors, 
67 patients were recruited into the long-term study. Forty-one of the 
67 study patients died in the long term. Univariately significant vari- 
ables {P <0-01) included Chiid~Pugh index, age, creatinine and differ- 
ence in pre- and post-test meal serum ammonia The Cox model 
revealed Child-Pugh index derived with Number Connection Test 
(NCT) and creatinine as dependent predictors of long-term survival 
The timing of Child-Pugh index was found to influence its predictive 
ability. 

Conclusion: Child-Pugh irdex is an accurate predictor of both short- 
term survival (initial 3 wee<s) when assessed upon admission following 
a variceal bleed, and long-term survival (after 3 weeks) which requires a 
further assessment upon recovery The prognostic power of Child-Pugh 
grading may be improved if NCT is used as a measure of encephalo- 
pathy. Serum creatinine may denote underlying imparrment and after 
validation may form a parameter for major interventional assessment 
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Methicillin-resistant Staphylococcus aureus in vascular surgery: 
an increasing problem? 


J.I. Spark, A Ford, D. Wilkinson and P. Vowden Department 
of Vascular Surgery, Bradford Royal Infirmary, Bradford 


Background: Methicillin-resistant Staphylococcus aureus (MRSA) ap- 
pears to be a common cause of vascular graft and wound infections, 
although little has been reported in the surgical literature The amm 
of this study was to provide formation regarding the incidence, risk 
factors for, and consequences of MRSA wound and graft infections. 
Method: A retrospective study of all grafts performed between January 
1996 and December 1997 (anclusive) was performed Preoperative risk 
factors, type of graft, chmical evidence of wound infection, microbiol- 
ogy and outcome were recorded. Data were recorded from the hospital 
notes, consultant held databases and microbiology records 

Results: Three hundred and fifty-eight grafts were performed during 
this period ın 340 patients, 47 (13-8 per cent) of these patients were 
MRSA positive. In January 1996, the incidence of MRSA on the vas- 
cular ward was 2 per cent compared to 9-4 per cent in December 1997 
(P=0 05, x? test), the number of grafts with MRSA was 0 of 19 
(January 1996) compared to 4 of 17 (December 1997) (P=0 025, 
x” test). The overall MRSA wound infection rate was 7-3 per cent 
for the 2 years Ten patients grew MRSA on screening swabs only 
and had an uneventful postoperative recovery Twenty-six patients 
grew MRSA ın the wound but only five (19 per cent) had clinical evi- 
dence of a wound infection. Of these five patients, three (60 per cent) 
died of sepsis, one patient disrupted the graft and survived, and one 
patient improved with antibiotics. Twenty-one patients grew MRSA 
in the wound with no clinical evidence of a wound infection; however, 
six of these patients (23 per cent) disrupted the grafts. In total, 10 
patients (38 per cent) with MRSA in the wound either disrupted the 
graft or died. MRSA was not related to preoperative risk factors 
and affected both prosthetic and vein grafts. 

Conclusion: The incidence of MRSA graft infection appears to be in- 
creasing, with devastating consequences 
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Methicillin-resistant Staphylococcus aureus infection in vascular 
surgery patients 


G.J. Murphy, R. Pararajasingam, A. Nasim, M.J.S. Dennis 
and R.D. Sayers Department of Surgery, Leicester General 
Hospital, Leicester 


Background: The incidence of methicillin-resistant Staphylococcus aur- 
eus (MRSA) infection 1s increasing and is associated with a high mor- 
bidity and mortality. The aim of this study was to document the 
treatment and outcome of MRSA infection ın vascular patients under- 
going arterial reconstruction or amputation. 

Method: A retrospective case-note review was carried out of vascular 
surgery patients with MRSA between 1994 and 1998 In total we have 
performed 464 major vascular reconstructions and 110 major lower 
limb amputations during this tume period. 


Results: 

No of Aortic Lower limb Carotid Limb 

procedures surgery artenal endarterectomy amputations 
(n= 145) reconstruction (n= 58) (n= 110) 

(n= 261) 

MRSA positive 12(8%) 21 (8%) 3 (5%) 11 (10%) 

Clinical infection 7 (58%) 19 (90%) 0 10 (90%) 

Death 3 (25%) 5 (24%) 0 2 (18%) 


Clinical MRSA infection following major vascular reconstruction was 
treated with mtravenous vancomycin In the aortic surgery group 
three patients presented as an emergency; all 12 had a major compli- 
cation and three died Only one patient underwent repeat laparotomy 
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to drain an intra-abdominal haematoma. In the lower-limb bypass 
group there were five deaths, and eight patients had a mayor complica- 
tion. Two patients underwent major amputation and two had a mayor 
anastomotic haemorrhage following MRSA wound infection. Al! 58 
carotid endarterectomies were patched with dacron Despite three 
MRSA-posiuve patients, there were no clinical MRSA infections, 
major complications or deaths. Ten patients with major lower-limb 
amputations had clinical MRSA infection ın the stump or pressure 
areas There were two deaths and two patients required conversion 
to a higher amputation. Overall 10 of 47 patients with MRSA ‘positive 
swabs died (21 per cent). 

Conclusion: These data show that MRSA represents a major nisk fac- 
tor for all patients undergoing major vascular surgery 
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Compliance characteristics of vascular conduits used in lower- 
limb arterial reconstruction 


N.R.M. Tai, H.J. Salacinski, A. Giudiceandrea, A. Seifalian 
and G. Hamilton Vascular Haemodynamic Laboratory, 
University Department of Surgery, Royal Free and University 
College Medical School, Hampstead, London 


Background: The ideal prosthetic vascular graft must ensure minimal 
compliance musmatch between native artery and prosthesis, as such 
mismatch 1s implicated in the aetiology of neointumal hyperplasta 
and graft failure. We have developed a new bioresistant comphant 
polyurethane graft (CPU) which 1s designed to mumic the biomechani- 
cal quahties of artery, our aim was to compare m vHro its compliance 
profile against that of other vascular grafts used for lower-limb arterial 
reconstruction. 

Method: An ideal pulsatile flow circuit was constructed to simulate 
accurately the dynamic pressures of the arterial circulation. Six-centi- 
metre segments of human tac artery (retrieved from organ donors), 
saphenous vein (retrieved at operation) and vascular grafts made from 
CPU, polytetrafluoroethylene and Dacron were mounted in turn in 
series with the flow circuit, which was charged with whole human 
blood. Grafts were then exposed to flow and pressure; wall distension 
and circulatory pressure were measured at the midpoint of each graft 
using an intraluminal pressure catheter and an M-Mode ultrasound 
wall-tracking system Measurements of dynamic diameter changes 
were made at physiological pulse pressures for a range of incremen- 
tally creased mean circulatory pressures (45-105 mmHg) Compli- 
ance was calculated as (systolic diameter—diastolic diameter)/(pulse 
pressure x diastolic pressure) x 10* 

Results: 


Mean pressure (mmHg) Mean compliance (mmHg™! x 1074) 





PTFE Dacron CPU Artery Ven 


45 0 82 093 2-39 186 112 
60 0 86 081 2 54 104 082 
75 077 0 87 261 501 090 
90 078 0 64 2 56 337 0 87 
105 0 66 073 2 64 273 0 88 





n=6 for each conduit 


Conclusion: CPU graft matenal 1s substantially more compliant than 
either Dacron or PTFE; at higher mean pressures the compliance of 
CPU approaches that of artery, whereas human vein remains incom- 
pliant under these conditions It 1s anticipated that the optimal biome- 
chanical characteristics of CPU grafts will facilitate improved 
patencies when used in the clinical domain ' 
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Optimized cell seeding characteristics of a compliant vascular graft 


N.R M. Tai, H.J. Salacinski, A Grudiceandrea, A. Seifalian 
and G. Hamilton Vascular Haemodynamic Laboratory, 


University Department of Surgery, Royal Free and University 
College Medical School, Hampstead, London 


Background: This study aimed to achieve long-lasting patency’ the 
ideal prosthetic vascular graft must match the antithrombogenic and 
biomechanical properties of normal host artery. We have developed 
a compliant polyurethane (CPU) graft that has a similar compliance 
profile to human artery. Our aim was to assess the potential of its 
unique honeycomb structure for endothelial cell seeding—a techmque 
known as enhance graft antithrombogenicity. 

Method: Static assessment of (1) optimal cell seeding density of CPU; 
and (i1) optimal graft incubation time was undertaken by seeding ın- 
dium-111 labelled human umbilical vein endothelial cells (HUVECS) 
onto segments of CPU at densities ranging from 2-20 cells/cm? and 
0 5-12 h meubation time pror to washing with culture medium. 
Assessment of graft coverage was by gamma counter, analysis of 
digitized scanning electron micrographs (SEM) and histological exam- 
ination of immunostaimed seeded graft segments. The dynamic beha- 
viour of prafts—seeded at optimal density—was then investigated 
using a gamma camera study of grafts seeded with radiolabelled 
HUVECS mounted in a flow circuit producing pulsatile arterial flow 
and shear stresses. 

Results: Maximal CPU graft coverage was noted at 18 x 10° cells/cm? 
compared to control polytetrafluoroethylene (PTFE) graft which 
seeded optimally at 6x 10° cells/cm?. Assessment of SEMs revealed 
that seeded cells were confluent, flattened and demonstrated morpho- 
logical viability. CPU cell adherence did not umprove for mcubation 
tunes longer than 4h CPU grafts seeded at 18 x 10° cells/cm? and ex- 
posed to pulsatile flow for 3 h revealed mean cell loss to be 8 per cent 
per hour 

Conclusions; HUVECS can be seeded at densities three times greater 
on the honeycomb CPU graft than 1s the case with PTFE and cell re- 
tention of flow-exposed CPU grafts appears good. We propose that 
these qualities make CPU an ideal graft for cell seeding and that this 
feature, allied to its favourable compliance profile, will ensure excel- 
lent results when applied clinically 
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Intraoperative arterial autologous leucodepletion: effects on 
leucocyte counts 


S.P Cavanagh, A. Rawstron, R. Hooper, N. Dewhirst, 
M.J. Gough and S. Homer-Vanniasinkam The Vascular 
Surgical Unit, The General Infirmary at Leeds, Leeds 


Background: Neutrophil depletion has been shown to ameliorate 
ischaemia-reperfusion inury (IRI) in ammal models. Previous work 
from this department using systemic venous leucodepletion, while 
showing a favourable response (cytokine and neutrophil activation 
profile), has confirmed the difficulty of achieving systemic leuco- 
depletion due to extensive neutrophil reserves This study therefore 
employed arterial in-line leucodepletion to achieve initial reperfusion 
of the ischaemic hmb with leucodepleted blood 

Method: Ten patients undergoing elective bypass surgery for claudica- 
tion underwent intial reperfusion of the operative lumb using filtered 
autologous arterial blood (using an arterial shunt, extracorporeal cir- 
curt and leucocyte filter, with 15 min of filtration at 200 mL/min) Leu- 
cocyte counts were taken from both the circuit (pre- and post-filter at 
5 and 15 min) and the patient (pre- and post-filtration) to assess the 


- -degree of leucodepletion 


Results: Total white cell count (WCC), and polymorphonuclear 
(PMN), lymphocyte and monocyte counts decreased following 5 and 
15 mun of filtration (median [IQR]): WCC 5 min pre 6-2 [5 4-6-9], post 
~ 26 [1 8&3 2] P<0-0001; 15 min pre 53 [4-9-6 4], post 3-1 [2-0-4-2] 
P<0-0001, PMN 5 min pre 36 [294-3], post 1-3 [10-14] 
P=( 007; 15 min pre 3:3 [2-8-4 0], post 1 4 [0-7-1 6] P = 0-03, lympho- 
cytes 5 min pre 1 5 [0 8-2-5], post 0 6 [0 2-0-7] P=0-002, 15 min pre 
1-5 [1 1-2 1], post 1-4 [0 5-1-6] P<0 0001; monocytes 5 min pre 0-3 
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[0-2-0-4], post 0-1 [0-07—-0:1] P<0-0001, 15 min pre 0 3 [0 2-0 4], post 
0-1 [0-1-0-2] P= NS. Total WCC, PMN, lymphocyte and monocyte 
counts also decreased within the patients’ systemic circulation, as mea- 
sured immediately before end after filtration (median IQR): WCC 
pre 76 [57-80], post 59 [53-63] P<0-0001, PMN pre 38 [3 6- 
5 3), post 3-6 [2 4-3-9] P<0-0001; lymphocytes pre 2 3 [1 1-3 0], post 
1-8 [1-0-2:2] P<0-0001, monocytes pre 04 [0-3-0 4], post 03 [0 2- 
0 4] P=NS. 

Conclusion: This novel study has shown that leucocyte filtration 
achieves significant decreases in total and differential leucocyte counts, 
both across the filter and within the patient’s systemic circulation. 
Morbidity was similar ın the two groups We have thus demonstrated 
that it ıs possible to revasculanze an ischaemic limb with autologous 
arterial leucodepleted blood, using a safe, simple technique Further work 
1s ongomg to assess the mpect of this technique on markers of IRI 
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Cyclooxygenase expression and prostaglandin production in 
intimal hyperplasia 


E.M. Connolly, H. Abdih, O.A. Belton, S. Hegarty, 

A. Rasheed, E. Kay, D.J Fitzgerald, D. Bouchier-Hayes and 
A. Leahy Departments of Surgery and Pathology, Beaumont 
Hospital, and Department of Pharmacology, Royal College of 
Surgeons in Ireland, Dublm, Ireland 


Background: This study amed to investigate the expression of cyclo- 
oxygenase (Cox) and the formation of prostaglandins in an expen- 
mental model of intimal hyperplasia and to examine the effect of 
indomethacin and a selective cyclooxygenase-2 (Cox-2) mlubitor on 
intimal hyperplasia 

Method: Adult Sprague-Dawley rats were randomized into four 
groups: group 1 received Cox-2 inhibitor (SC-58635, 3 mg/kg) intrave- 
nously intraoperatively; group 2 received indomethacin (2 mg/kg) in- 
travenously intraoperatively; group 3 receiving an equivalent volume 
of saline intraoperatively, group 4 was a sham group, On day 3 
postoperative group 1 received an intraperitoneal injection of Cox-2 
inhibitor (2 mg/kg), group Z received an intraperitoneal injection ofin- 
domethacin (2 mg/kg), and groups 3 and 4 received an intraperitoneal 
myection of saline In all animals excluding group 4 the left common 
carotid artery was de-endcthelialized using a Fogarty embolectomy 
balloon catheter. Two weeks later both carotid arteries were harvested 
and analysed for Cox-2 using immunohistochemistry; 24-h unnary 
collections were taken pre- and postoperatively and analysed for 
prostaglandins. 

Results: Histological examination of the carotid arteries demonstrated 
that intimal hyperplasia was induced by balloon angioplasty, with in- 
tumal hyperplasia being absent from the sham group (group 4) and 
present in the control group (group 3) There was up-regulation of 
Cox-2 ın the proliferating smooth muscle cells in the control group 
(group 3) but not in the shem group (group 4). There was an increase 
ın urinary PGF2a and PGE2 on day 3 compared to pretreatment 
(7-7£0-08 to 1242-3, 27+9 to 6446 ng/mg creatinine, respectively) 
that was abolished by both indomethacin and SC-58635 (table) 





Pre- Greup 1 Group 2 Group 3 Group 4 
operative (SC358635) (indomethacm) (operated (sham/non- 
controls) operated 
controls) 
Mean PGF2a 2498 1863 3408 859 1372 
+3166 +1515* +3409 +765 +1560 


Mean PGE2 180+92 98439* 264497 


units’ pg/mg creatinine, *P<0-05 vs control 


4644252 200163 


Conclusion: Cox-2 18 up-regulated in proliferating smooth muscle cells 
in intimal hyperplasia secor.dary to balloon angioplasty and may have 
a role to play m atherogenesis 
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Hyperhomocysteinaemia: a common and treatable risk factor 
for all types of vascular disease 


I.V. Mohan, C.S. Berwanger, I. Ratnayaka, W. Richmond 
and G. Stansby Imperial College School of Medicine, 
Academic Surgical Unit, St Mary’s Hospital, London 


Background: Elevated homocysteine has recently been identified as a 
major independent nisk factor for atherosclerosis, and ıt has also been 
implicated ın the process of restenosis. The aim of this study was to 
assess the prevalence of hyperhomocysternaemia (> 15 pmol/L) in pa- 
tients with vascular disease to determine the proportion of patients 
who might benefit from treatment im any future tral 

Method: Fasting blood samples were collected from 43 controls with- 
out vascular disease, 22 patients with cerebrovascular disease (CVD), 
27 with coronary heart disease (CHD), 92 with aneurysm, [62 thora- 
coabdomunal (TAAA) and 31 infrarenal (AAA)], and 59 patients with 
peripheral vascular disease (PVD). Serum was separated within 1h of 
sample collection and serum homocysteme was measured using a 
fluorescence polarization immunoassay technique 

Results: The prevalence of hyperhomocysteinaemia was 23 per cent in 
CVD, 33 per cent ın patients with TAAA/AAA, 27 per cent overall in 
the PVD group, 20 per cent in claudicants and 38 per cent in patients 
with critical ischaemia These values compare with 9 per cent in the 
UK control group Statistical significance was achieved for patients 
with CVD (?<0-05, Mann-Whitney U-test), TAAA/AAA and PVD 
(P<0-0001, Mann-Whitney U-test). Significance was not achieved 
for CHD. 

Conclusion: Hyperhomocysteinaemua 13 prevalent in vascular disease, 
including TAAA and AAA Homocysteine lowenng therapy may in- 
fluence the progression of arterial occlusive disease, aneurysm growth 
and myointimal hyperplasia, and the benefit of therapy ın such patients 
needs to be investigated in the context of a clinical tral. 


Vascular 035 


Thromboembolic phenomenon in hyperhomocysteinaemia is 
mediated by increased platelet activation 


ILY. Mohan, C.S. Berwanger, D. Mikhailidis* and G. Stansby 
Imperial College School of Medicine, Academic Surgical Unit, 
St Mary’s Hospital, and * Royal Free Hospital, London 


Background: Homocyste:muria 1s associated with a major thromboem- 
bolic event in 50 per cent of patients by the age of 30 years and vascu- 
lar occlusion ts the mitiating cause in 66 per cent of deaths. The aim of 
this study was to investigate in vitro the effect of homocysteine on pla- 
telet aggregation and activation. 

Method: Blood was collected from eight healthy controls and nine pa- 
tients with critical ischaemia Samples were incubated for 10 mn at m- 
creasing concentrations of DL-homocysteme (0, 10, 20, 50 and 100 
pmol/L). Spontaneous and agonist induced platelet aggregation, and 
flow cytometric analysis of platelet function, was performed using 


labelled monoclonal antibody for P-selectin (CD 62P) and for the 
activated GP Ib/IlIa glycoprotein complex (PAC-!) Data were 
expressed as mean (+SEM) Statistical analysis was performed using 
the Mann-Whitney U-test and P<0-05 was considered significant 
Results: Platelet aggregation increased uniformly in controls, with 
increasing concentrations of homocysteine, and the use of agonists. 
Flow cytometric studies for platelet activation in controls and the 
critica] ischaemia group both demonstrated a trend to increased acti- 
vation. P-selectin expression was similar in the controls and the 
patients with critical ischaemia, 194 (+0-514) per cent vs 
2:88 (+0-478) per cent (P=0-2359) However, the addition of homo- 
cysteine increased activation ım the critically ischaemic group, 
becoming significant at 20 pmol/L, I 56 (+0356) vs 2-80 (+0-366) 
per cent (P=0 0464); and at 50 pmol/L, 1-10 (40-364) per cent vs 
3-28 (40-753) (P=0-0206) PAC-1 binding, although showing a trend, 
did not reach statistical significance (P>0 1903). 

Conclusion: This 1s the first study to demonstrate that homocysteine 
increases platelet activation and plays a role in thromboembolic events 
at mild to moderate levels of hyperhomocysteinaemia. Safe, sumple, 
cheap and effective treatment 1s readily available for this condition. 
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The prevalence and clinical significance of thrombophilia in 
intermittent claudication 


S.M. Evans, J. Brittenden, D.J. Adam, C.A. Ludlam* and 
A.W. Bradbury Vascular Surgery Unit, University 
Department of Clinical and Surgical Sciences and * Department 
of Haematology, Royal Infirmary of Edinburgh, Edinburgh 


Background: The role of thrombophilia in the development and pro- 
gression of lower extremity arterial disease 1s currently not known. 
The aim of the present study was to determine, for the first tme, 
the prevalence and significance of thrombophilia in patients with mter- 
mittent claudication (IC) . 
Method: A prospective study was carried cut of 116 consecutive new 
patients (70 men, 46 women, median age 65, range 43-84 years) 
referred to this regional vascular surgery umt with IC Patients on 
warfarın, or who had previously undergone lower limb reconstruction 
and/or angioplasty, were excluded 

Results: Thrombophilia was demonstrated m 24 patients (21 per cent). 
The commonest abnormality (15 patients, 13 per cent) was elevation of 
anticardiolipin antibody (aCL) (11 IgM, four IgG). Other abnormal- 
ities comprised lupus anticoagulant (one), protein C deficiency 
(two), protein S deficiency (two), activated protein C resistance 
(one) and factor V Leiden heterozygosity (three) Ali abnormalities 
were confirmed on repeat testing. There was no statistically significant 
relationship between aCL status and age, gender, atherosclerotic nsk 
factor profile or previous history of symptomatic arterial disease 
and deep venous thrombosis 

Conclusion: Almost one quarter of new patients referred to this unit 
with IC have thrombophuha, with over half of those affected having 
raised aCL. At present, the clinical significance and management im- 
plications of these abnormalities remain unknown but are currently 
being investigated prospectively in longitudmal natural history studies 
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Auditing clinical performance: which statistics do we believe? 


TT. Irvin and J. Wallace Royal Devon and Exeter Hospital 
(Wonford), Exeter, Devon 


Background: Surgeons will be subject increasingly to examination of 
their clinical performance and outcomes and it is important that the 
data used in these assessments are robust. This study examines the 
value of three sources of clinical information in determining a single 
surgeon’s performance in the treatment of colorectal cancer 

Method: The study included a consecutive senes of 308 patients with 
colorectal cancer treated between 1991 and 1995 and the sources of in- 
formation on clinical outcomes mcluded computerized data held by 
the hospital management (MAUD), computerized clinical audit data 
gathered by junior medical staff (CLAUD) and personal audit data 
gathered by the consultant (PAUD). Key performance indicators ın- 
cluded data on preoperative and operative care, postoperative complit- 
cations, perioperative mortality, 5-year survival, and local recurrence 
of rectal cancer 

Results: CLAUD missed 35 per cent of patents and 67 postoperative 
complications (including half of the cases of pulmonary embolism), 
provided no information on local recurrence of rectal cancer and pro- 
duced significantly lower 5-year survival rates (29 + 7 4 per cent) com- 
pared with MAUD and PAUD (45 + 7-1 per cent, P <0 05) MAUD 
and PAUD survival data were identical but MAUD mussed 50 post- 
operative complications and provided no information on local recur- 
rence of rectal cancer. 

Concluston: Clinical audit data gathered by junior doctors provides the 
least reliable source of information on clinical outcomes. Dedicated 
specialty-specific audit databases overseen by consultant surgeons 
are required for the collection of reliable clinical data. 
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Effective data collection for prospective colorectal cancer 
(CRC) audit 


F C. Oppong, A. Giles, R Yarlagadda and 
A.J.M. Brodribb Derriford Hospital, Plymouth, Devon 


Background: The aim of this study was to present our experience with 
the successful utuhzation of colour-coded, structured notes to facilitate 
data collection for prospective CRC Audit. 

Method: Effective collection of clinical data has plagued many pro- 
spective audits The structured notes were designed and their compre- 
hensive use was agreed by the Surgical Directorate. It was then piloted 
on two colorectal firms for 3 months Modifications were subsequently 
made after 6 months’ use and feedback from users. This ensured own- 
ership of the final document by all the surgeons. The final document 
was colour-coded and attractively bound as an insert in patents’ hos- 
pital notes It is the sole notes system for recording clerking notes, m- 
vestigations, operation details, postoperative care, complications, 
follow-up, histology and oncology on CRC patients Possum scoring 
for prediction of morbidity and mortality has been included in the 
structured notes A CRC database has been designed ‘in-house’ by 
our Information Technology department for recording data from 
the structured notes. Possum scoring has been incorporated ın the data- 


~ ~base. The structured notes enable College guidelines to be adhered to 


consistently and automatically monitors compliance A Research 
Nurse has been appointed. Her duties mclude ensuring that the pro 
formas are completed before the patients are discharged 


~ Results: The final document has been ın use for nearly 12 months. Ap- 


proximately 80 per cent of all patients have their pro forma completed 
The remaining 20 per cent are completed at the instigation of the Re- 
search Nurse. This facilitates entry of full date onto our database 
Conclusion: Dedicated, colour-coded structured notes are an effective 
way of collecting data for prospective CRC Audit. 
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Analysis of outcome following colorectal resection for cancer 
can be misleading unless validated by an outcome scoring system 


K.V. Menon, S.J. Coox*, M S. Whiteley*, R. Farouk and 
H. Reece-Smith Royal Berkshire Hospital, Reading, and 
* Royal Surrey County Hospital, Guildford 


Background: The aim of this study was to audit prospectively the out- 
come following colorectal resection for cancer using a previously vali- 
dated physiological and cperative scoring system (P-POSSUM) and 
comparing this with the o>served outcome 

Method: All patients whe underwent surgery for colorectal cancer 
from January 1996 to December 1996 were scored using the P-POS- 
SUM multipart structured sheets. The risks for mortality and morbid- 
ity were calculated for each individual patient and then for the entire 
group This was then compared with the outcome. 

Results: A total of 173 pati=nts had a colorectal resection (elective n = 
137, emergency n = 36) The observed in hospital mortality was n = 
15 (8-7 per cent) and the P-POSSUM predicted mortality n = 27 (156 
per cent) [x test = 3 90, P < 0-05 significant] Similarly, the observed 
in-hospital morbidity was 3 = 50 (28 9 per cent) and the P-POSSUM 
predicted morbidity was n = 55 (31 8 per cent) [y? = 0-34 P > 01 
n.s} Hence, observed mortality was less by a significant number 
and morbidity was simular to the predicted outcome 

Conclusion: Crude morbidity and mortality rates may not reflect 
patient physiological status. P-POSSUM allows for a meaningful anal- 
ysis when companng outcomes from surgery. 
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Impact of subspecialization on rectal cancer management 


A.A. Warsi, P.S. Basnyat, D. Stock, A Woodward, 
R.J L. Williams, M.H. Lewis and ME Foster East 
Glamorgan General Hosnital, Mid Glamorgan 


Background: This study aured to study the changing practice for treat- 
ment of rectal carcinoma ta a District General Hospital. 

Method: Retrospective analysis of all patients with biopsy proven rec- 
tal carcinoma who had undergone operative treatment. None of the 
patients underwent preoperative radiotherapy 

Results: Between 1991 and 1997, 200 operations were performed for 
caranoma of the rectum. 102 anterior resections (AR) and 98 abdomino- 
perineal resections (APR). The Dukes stage were as follows: Dukes 
A = 31 (15 AR vs 16 APR), B = 68 (38 AR vs 30 APR), C = 91 
(43 AR vs 48 APR), and E = 10 (six AR vs four APR) 





Year AR AR Ratio APR AR 
1991 7 18 26 

1992 14 12 09 

1993 12 25 21 

1994 14 13 095 

1995 16 14 085 

1996 18 H 061 

1997 21 5 0 23 


Seventy-two per cent of rectal cancers were treated by APR which 
steadily declined to 19 per cent in 1997. The APR performed for 
tumours 3 cm or more above the dentate line was 42 per cent in the 
period 1991-93 and 30 pec cent in the period 1994-97. Colorectal 
surgeons performed only 25 per cent of operations in 1991 but this fig- 
ure was 85 per cent in 1997 No radial resection margin was reported 
in 1991 but was mentioned. in 85 per cent of the cases in 1997 The 
ratio of staple to hand anastomosis was 3 4 m 1991 but was [4.} in 
1997 There were 15 local recurrences, seven following APR and eight 
following AR 
Conclusion: Subspecialization has significantly reduced the permanent 
stoma and APR rate (P < 0-005). The recurrence rate 1s acceptably low 
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Endoscopic transanal resection (TAR) vs. transanal endoscopic 
microsurgery (TEM) in the treatment of benign rectal tumours: 
a retrospective study 


S. Saha, T. Theodosopoulos, B. George, N.J Mortensen and 
M.G Kettlewell Department of Surgery, John Radcliffe 
Hospital, Oxford 


Background: This study aimed to compare outcome of TAR against 
TEM 1n patients with villous or tubulovillous adenomas of the rectum. 
Method: The clinical profile and outcome of a consecutive series of 49 
patients (1985-1997) treated by TAR was contrasted with that of 43 
patients who underwent TEM (1993-1997) within the same firm Data 
was obtained from case notes and Oxford TEM registry. The median 
follow up was 27 (range 4-132) months for TAR and 17 (range 1-39) 
months for TEM 

Results: The median age of the TAR group was 71 (range 42-92) 
years compared to 67 (range 52-85) years in the TEM group A single 
resection was performed in 30, while multiple resections (range 2-5) 
were required in 19 TARs Complete excision by TEM was achieved 
in 42 out of 43 patients TEM patients had more proximal lesions as 
measured from the anal verge (median 92 cm) compared to TAR 
(median 7 cm) All tumours were within 19 cm of the anal verge. 
Eighty-eight per cent of TAR tumours, ın contrast to 72 per cent of 
TEM tumours, were within 10 cm. One death occurred (from myo- 
cardial infarction) within 30 days of TAR. The morbidity rate for 
TAR was 6 per cent (perforation, bleeding) while that of TEM was 
17 per cent (perforation, bleeding, stricture and incontinence). The 
overall recurrence rates for TAR and TEM were simular at 12 and 
14 per cent, respectively. 

Conclusion: TAR provided acceptable recurrence rate, sular to pub- 
lished reports of 10-30 per cent Whether or not increasing experience 
with TEM can yield lower recurrence rates remains to be seen While 
TEM has superior optics, the ability to perform full thickness excision 
and suturing even in the upper rectum, it has technical disadvantages 
in the lower rectum and these results suggest that TAR and TEM are 
complementary techniques and expertise for both should be available 
in a specialist colorectal unit 
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The introduction of preoperative short-course radiotherapy to 
patients undergoing total mesorectal excision for rectal 
carcinoma: preliminary experience 


A.G. Henot, J. Glees* and D. Kumar Department of 
Colorectal Surgery and Radiotherapy*, St George’s Hospital, 
London 


Background: Total mesorectal excision (TME) and preoperative short- 
course radiotherapy have both been shown independently to reduce 
recurrence and improve survival in the management of rectal carcino- 
ma. The aim of this study was to assess the introduction of preopera- 
tive short-course radiotherapy into a practice which routinely performs 
TME and to assess the preliminary effects on patient outcome. 
Method: Since July 1996, all patients with mobile or tethered rectal 
carcinoma undergoing surgery have received radiotherapy (25 Gy/ 
5#; three beam) over the week prior to surgical resection performed 
with TME Twenty-five consecutive patients have recerved this treat- 
ment and have been compared with twenty-five consecutive patients 
treated with surgical resection alone with TME pnor to the introduc- 
tion of radiotherapy 

Results: All radiotherapy patients completed their radiotherapy with 
minimal complications There was no difference in operative blood 
loss or operative procedure between the two groups. There was no dif- 
ference in the incidence of postoperative complications, or hospital 
stay, and the anastomotic leak rate was 12 per cent in both groups 
In-hospital mortality was 0 per cent in the radiotherapy group and 
12 per cent in the non-radiotherapy group At a median follow-up 


of 12 months and 33 months, respectively, there has been no local re- 
currence in either group in the patients who underwent curative sur- 
gery, and there have been two distant recurrences in the non- 
radiotherapy group. 

Conclusion: The 1mplementation of preoperative short-course radio- ` 
therapy in combination with TME has no negative effect on patent 
outcome compared to TME alone. 
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Downstaging of rectal cancer following preoperative 
chemoradiotherapy 


J.M.D. Wheeler, N Ekanyaka*, B.D. George, 

M G.W. Kettlewell, B.F. Warren* and N.J. McC. Mortensen 
Department of Surgery, John Radcliffe Hospital, and 

* Department of Histopathology, John Radchffe Hospital, Oxford 


Background: High-dose preoperative radiotherapy 1s recommended for 
rectal carcmoma when there is concern about the ability to perform a 
curative resection, leading to ‘down-staging’ in a number of tumours. 
This 1s of importance when estimating the prognosis and selecting 
postoperative therapy, and therefore a pathological staging of irra- 
diated rectal carcinoma 1s required for further studies. 

Method: We have reviewed those patients who received preoperative 
chemoradiotherapy followed by surgical resection for carcinomas of 
the mid or distal third of the rectum found to be stage T3/4 on endo- 
anal ultrasound or CT between January 1995 and September 1998. Pa- 
tients received 45-50 Gy irradiation and mfusion of 5-FU. The 
surgical specumens were examined by one pathologist and the Tumour 
Regression Grade (TRG) quantified 

Results: thirty-three patients, mean age 59 (range 42-79) years, under- 
went chemoradiotherapy prior to surgery for rectal carcinoma There 
were 20 (61 per cent) anterior resections (eight with a colonic pouch), 
12 abdominoperineal resections and one Hartmann’s procedure. 
Pathological staging revealed that the depth of mvasion was down- 
staged ın 42 per cent of cases and the status of involved lymph nodes 
in 36 per cent. Tumour regression was more than 50 per cent (TRG 1- 
3) m 20 (69 per cent) cases, with seven (21 per cent) cases showing 
complete regression with absence of residual cancer cells 

Conclusion: Tumour regression was seen in 69 per cent of cases follow- 
ıng chemoradiotherapy A pathological staging system for irradiated 
rectal cancer may reveal further information on the efficacy of this 
treatment and the resulting prognosis for individual patients 
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MRI prediction of the circumferential resection margin 
involvement can influence preoperative adjuvant therapy and 
surgical strategy 


G Brown, M.W. Bourne, G.T. Williams and 
A.G. Radcliffe University Hospital of Wales, Cardiff 


Background: The aum of this study was to determine the accuracy of 
magnetic resonance imaging (MRI) in predicting circumferential resec- 
tion margins and its influence on preoperative adjuvant therapy and 
surgical strategy. 

Method: Thin slice T2-weighted FSE MRI has been used in 60 patients 
to evaluate: maximum depth of tumour penetration into fat; the pre- 
sence of mesorectal deposits, and the prediction of closest curcumferen- 
tial resection margin. The preoperative and specrmen MRI was 
compared with axial sections (3-mm slice) of wholemount pathology 
blocks Findings were compared. 

Results: Eighteen of the 22 patients with tumour extending close or m- 
volving the circumferential margin were predicted by MRI (four pa- ` 
tients with evidence of minimal lymph node involvement were not). 
Decisions regarding adjuvant chemoradiation and surgical strategy 
can potentially be influenced by: 1) involvement of the gastro urinary 
system, 1i) involvement of the anal sphincter; ui) involvement of the 
mesorectal facia 


Concloston: MRI may influence the use adjuvant chemoradiation or 
alter surgical strategy by predicting incomplete surgical resection 
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Treatment or recurrent colorectal liver metastases by interstitial 
laser therapy 


A. Shankar, K. Dawas, A.J. Renaut, W. Lees*, A. Gilltams* 
and I. Taylor Departments of Surgery and *Imaging, Royal 
' Free and University College Medical School, University 
College, London 


Background: Liver resection is now an accepted treatment for patients 
with localized colorectal liver metastases but the treatment of recur- 
rence following resection, which is still confined to the liver 1s contro- 
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versial, and although re-section is advocated it 1s a major procedure 
with significant morbidicy. This study was designed to determine 
whether interstitial laser therapy (ILT), performed under local anaes- 
thesia, offers a minunally invasive option to re-resection 

Method: This report describes the first series of patients with recurrent 
colorectal liver metastases treated with ILT Nineteen patients (five 
female, 14 male, median age 57, range 44-71 years) who developed 
recurrent colorectal liver metastases following hepatectomy (five with 
bilateral disease) were treated with ILT between 1993 and 1997 
Fifteen (79 per cent) patents received chemotherapy pror to under- 
going ILT (14 systemuc, cne hepatic arterial) 

Results: Eight (42 per ceat) patients developed minor complications 
related to the procedure tut did not require any form of intervention 
There were no deaths related to the treatment Fifteen (79 per cent) pa- 
tients survived beyond 1 year from commencement of ILT, with three 
(18 per cent) patients sursiving beyond 2 years 

Conclusion: [LT is a safe, minimally invasive therapy which provides 
an alternative to re-resection in the treatment of recurrent colorectal 
liver metastases with imp-oved survival 
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The fate of the C1 cytology in patients presenting with palpable 
breast lumps 


E. Coveney, C Rodd, J. Orrell* and T. Archer The Ipswich 
Breast Unit, Department of Surgery and * Pathology, Ipswich 
Hospital, Ipswich 


Background: Fine needle aspiration cytology (FNAC) forms an inte- 
gral part of the tnple assessment of a patient presenting with a palp- 
able breast lump A Cl or inadequate cytology presents a dilemma 
in the management of these patients. In the absence of clinical and 
radiological evidence of carcinoma should the patient undergo further 
investigation? 

Method: A review of all patients in 1995 presenting with a palpable 
breast lump was performed Patients with a Cl cytology at triple as- 
sessment were studied in detail 

Results: A total of 91 patients had a C1 cytology reported at initial as- 
sessment. Nineteen of these had clinical and/or radiological evidence 
of carcinoma confirmed either by repeat cytology or subsequent histol- 
ogy Of the remaiming 72 patients with benign clinical and radiological 
features, 14 (18 5 per cent) underwent excision biopsy for benign dis- 
ease while 10 (14 per cent) a repeat FNAC Twenty-seven patients 
(37-5 per cent) were reviewed at a later appointment while 29 
(40 per cent) were immediately discharged from follow-up None of 
these patients at follow-up or in the ensuing 3 years has re-presented 
with a palpable cancer. 

Conclusion: In breast patients with a Cl cytology, provided there 1s no 
clinical or radiological suspicion of carcinoma, a policy of selective re- 
call ıs safe practice and may represent a considerable saving in terms of 
cost and clinic time 
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Extent of excision margin required for ductal carcinoma in situ 
(DCIS) breast conservation surgery 


KC Chan, W.F. Knox, G. Sinha, A. Gandhi and 
N.J. Bundred University Hospital of South Manchester and 
Christie Hospital, Manchester 


Background: Wide local excision (WLE) 1s now practised for unifocal 
DCIS (<4 cm) but the suze of excision margins to prevent recurrence 1s 
unknown. To determine the optimal excision margin necessary to 
minimize recurrence we have studied 201 patients who underwent 
WLE for DCIS in one breast unit 

Method: All patients presenting with focal DCIS <4 cm ın size and 
diagosed histologically with pure DCIS without microinvasion who 
were treated with conservative breast surgery between 1974 and 
1997 were identified and studied Distance of the tumour from the re- 
section margin (DFM), tumour size, nuclear grade, and pathological 
subtype were all determined by a consultant breast pathologist From 
1993, all data were collected prospectively 

Results: Out of 210 patients, 136 had clear margins (> 1 mm) and 65 
close margins (<1 mm), DFM was unavailable for eight patients The 
majority (93 per cent) of recurrences were DCIS detected by mammo- 
graphic surveillance at a median tıme of 20 (range 6-109) months. 
Median follow-up was 47 (range 12-197) months 





Recurrences 
DFM (mm) n DCIS Inasive Total 
xI 65 2l 3 24 G69%)* 
>I 136 4 2 6 (44%) 
Total 201 25 5 30 (14 9%) 


“Hazard ratio = 11 67, 95% Confidence Interval = 4 68-29 1, P<0 001 


Univanate analysis revealed only DFM affected recurrence 
(P<0001) Cox’s regression analysis was performed on DFM, 
nuclear grade, tumour size, comedo-necrosis, and adjuvant treatment, 
only DFM significantly affected recurrence (P <0 001) 
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Conclusion: 5 mm ıs the optimal clearance margin around unifocal 
DCIS to minimize recurrence after WLE. 
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Prediction of local recurrence after mastectomy: a new 
prognostic index 


R. Christie, S. Bendall, R Van Dalen, R Oommem, 
J. Norton, E. Bassett and T Bates The Breast Unit, William 
Harvey Hospital, Ashford, Kent 


Background: The place of radtotherapy after mastectomy 1s uncertain 
but local recurrence (LR) 1s a problem and the aim of this study was to 
examune the effectiveness of existing prognostic indices and to explore 
an alternative. A local recurrence mdex (LRI) has been suggested but 
has not proved as popular as the Nottingham Prognostic Index (NPI) 
LRI = tumour grade (6-18) + node status (6-12) + vascular inva- 
sion (4-8). 

Method: Fifty patients with local recurrence after mastectomy and ax- 
illary clearance for invasive carcınoma were matched for age and date 
of operation with 100 control patients who remain free of LR The his- 
tology was reviewed to assess grade, vascular invasion (VJ) and exten- 
sive intraduct component (EIC) 

Results: Both the LRI and NPI failed to separate cases and controls 
adequately Vascular invasion (cases 66 per cent vs. controls 61 per 
cent) failed as a predictor of LR as did Grade 3 (44 per cent vs 35 
per cent n 3.) Node status (68 per cent vs 41 per cent P<0-01) was con- 
firmed as a predictor of LR as were tumour size (3-0 cm vs 24 cm 
P=0 01) and EIC (55 per cent vs 31 per cent P<0-01) A new Prog- 
nostic Index for LR was constructed using multivariate analysis: 

No positive nodes + 7 (if EIC present) + 2x diameter (cm). This 
yeilded an improved separation of cases from controls at a score of 12 
Conclusion: Current predictors of Local Recurrence after mastectomy 
are unsatisfactory but the proposed mdea should now be tested 
prospectively. 
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Angiotensin II inhibits transmembrane human breast cancer cell 
invasion via increased integrin B, expression 


M G. Berry, A.W. Goode, J.R. Puddefoot*, G.P. Vinson and 
R. Carpenter Departments of Surgery and * Biochemistry, St 
Bartholomew's and the Royal London School of Medicine and 
Dentistry, London 


Background: The ubiquitously expressed integrin aß heterodimer cell 
adhesion molecules are reduced in invasive breast cancer cells and 
the recently discovered paracrine renin-angiotensm system appears 
to play a role m breast cancer progression While studies have shown that 
angiotensin II (AI) elevates B; integrin expression mm cardiac fibro- 
blasts, its effect in mammary carcmoma cells has not been investigated 
Method: MCF-7 human breast cancer cells were incubated with AI 
and the effect assessed with ummunocytochemustry Integrin B; protein 
levels were then measured by radio-iodine rmmunoprecipitation assay 
Finally, ın vitro transmembrane invasion, through a replicated tissue 
basement membrane, evaluated the functional consequence of AI 
incubation and compared this to the effect of anti-integrin B, mono- 
clonal antibody All experiments were performed in triplicate. 
Results: Immunocytochemustry demonstrated a clear increase in Bı- 
staining intensity in cells incubated with AII. Immunoprecipitation 
confirmed this to be due to an elevated integrin B; expression, quanti- 
fied as a 1 4 (+ 0 16)-fold ıncrease. Compared to the virtual abolition 
of cell invasion (98 +2 per cent) by anti-B; antibody, AIT significantly 
inhibited (P=0 0011) invasion by a similar order of magnitude (91+1 
per cent). 

Conclusion: All elevates the membrane expression of integrin B; recep- 
tors in human breast cancer ceils and, while the use of monoclonal 
antibody confirms the necessity of Bı integrin receptors for invasion, 


AII significantly inhibits this. This study presents the first evidence for 
a functional association between ALI and B, integrins in human breast 
cancer and suggests a potential therapeutic role for ALN in the abroga- 
tion of invasion and subsequent metastasis in breast cancer Instead of 
B,-medtated blockage of invasion, ATI 1s capable of enhancing the nat- 
ural anti-invasive properties of the mtegrins. 
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Correlation of a ‘novel’ tamour-associated cell surface 
glycoprotein pMQ1 with factors related to axillary lymph node 
metastases in breast carcinoma 


L.J. Fon, K. Mulligan, T.F. Lioe, P.G. Johnston, 
D. McCormick and R.A.J. Spence Department of Oncology, 
Queen's University of Belfast, Belfast City Hospital, Belfast 


Background: pMQ1 ıs a novel mammalian glycoprotein with a se- 
quence homology with a mucro-organism gene product implicated in 
cell adhesion. It was first decribed ın astrocytomas on which the level 
of expression was positively correlated with the tumour grade. More 
recently it has been found to be present ın primary breast carcinomas. 
Cell adhesion molecules play an important role in tumour metastases 
Tumour size and lymphovascular invasion are umportant factors in 
early tumour metastasis. Lymph node status 1s a major prognostic in- 
dicator in tumour metastases This study aimed to determine the cor- 
relation between pMQI1 expression, tumour size, lymphovascular 
invasion and nodal status in patients with breast cancer. 

Method: Two hundred and five invasive breast cancers were retrieved 
from our databank. The histology was reviewed and tumour typed as 
defined by Elhs et al and graded using the modified Scarff-Bloom— 
Richardson method. Tumour size, lymphovascular invasion and histo- 
pathological lymph node staging were recorded Immuno-histochem- 
ical analysis was carried out on archival, paraffin-embedded sections 
from breast biopsy specimens Endogenous peroxidase activity was 
blocked and the slides incubated with monoclonal anitbody (MQ1) 
at 4°C overnight. The anubody—antigen complex was amplified with 
biotinylated rabbit anti-mouse 1gM (Dako) secondary antibody and 
Avidin Biotinylated Complex (Dako). The immunological reaction 
was developed with 3,3’-diamino-benzidine tetrahydrochloride (DAB 
Sigma, St Louis) at room temperature An isotype-matched mouse 
antibody (Dako) was used as negative control Two independent 
observers carried out the scoring Tumour cytoplasmic staining was 
scored according to the intenusty of labelling on a three point scale 
0 = negative, 1 = moderate; and 2 = strong stammg A score of 1 
or above was regarded as positive The results were correlated with tu- 
mour size, histological grading and axillary lymph node (ALN) status. 
Results: pMQ1 was expressed in 77 of 107 (72 per cent) tumours great- 
er than 2cm In T1 (2 cm or less) breast tumours only 60 patients of 98 
(61 per cent) had pMQ1 expression. pMQI expression was also found 
1n 47 of 62 tumours with lymphovascular invasion (76 per cent) com- 
pared with 53 of 80 tumours without lymphovascular invasion (66 per 
cent). In the group of patients with lymph node metastases at the time 
of surgery, 59 of 74 patents (80 per cent) had pMQ1 expression, as 
opposed to 51 patients of 78 (65 per cent) ın the group without lymph 
node metastases. 

Conclusion: pMQ1 expression 1s increased in tumours of larger size, with 
lymphovascular invasion and 1n those with lymph node metastases 


Breast 015 


Intracystic papillary carcinoma of the breast: evidence for 


„ conservative surgical management 


E.C. Fahakou, K.P. Harris, D. Exon, N. Nasin, 
N P.M. Sacks and G.P.H. Gui Academic Surgery (Breast 
Unit), The Royal Marsdon Hospital, Fulham Road, London 


Background: Intracystic papillary carcinoma 1s a rare form of in situ 
carcinoma of the breast, with an mwncidence of approximately 1 per cent 
of mammary malignancies The value of maging and cytology in 
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establishing this diagnosis 1s variable We present an audit of our 
experience over an 18-year penod. 

Method: A retrospective study of 23 patients with intracystic carcino- 
ma treated between 1979 and 1997 The mean follow-up was 50-6 
(range 4-158) months ard the mean patient age was 64 years 
Results: Suspicious clinical abnormality was detected in 22 of 23 
patients Radiological evidence of malignancy ın mammograms or 
ultrasound scans was confirmed in 14 of 20 patients An accurate 
cytological diagnosis of malignancy was made in 10 of 19 specimens. 
Two patients had confirmation of diagnosis on core biopsies Seven- 
teen patients underwent local excision of the tumour and sıx mastec- 
tomes. An axillary diss2ction was performed ın 11 women with a 
mean retrieval of 15 8 nodes none of which showed metastatic disease 
The remang 12 women were clinically node negative Intracystic pa- 
pulary carcinoma alone was diagnosed in 14 patients It was associated 
with ductal carcinoma in situ in five patients, lobular carcinoma m situ 
ın one patient and invasive carcinoma in three Local breast recurrence 
developed in only one of 14 patients with a diagnosis of intracystic 
papillary carcinoma anc no associated features. This occurred 16 
months following wide lozal excision and was successfully treated with 
further excision alone. The patient remains disease-free at 22 months’ 
follow-up 

Conclusion: Triple assessment accurately identifies intracystic papillary 
carcinoma, a vanant of m situ carcinoma of good prognosis Complete 
wide local excision without axillary dissection 1s advocated as treat- 
ment of choice 
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Survey of breast cyst aspirations in the primary care setting 


S. Prance, L. Campbe, C. Teasdale and R.M Watkins 
Department of Genera: Surgery, Derriford Hospital, Plymouth 


Background: Our previous audit has shown that general practitioners 
(GPs) are inaccurate at needling breast masses This project assessed 
the number of aspirations being performed by local GPs and ther 
knowledge of guidelines for the management symptomatic of breast 
disease 

Method: Postal survey of 298 local GPs who refer patients to breast 
clinic : 

Results: One hundred and mnety-mne (64 per cent) GPs responded. 
One hundred and sixty-four (82 per cent) aspırate <1 cyst per month, 
29 (14 per cent) do not aspirate cysts at all and only six (3 per cent) 
GPs aspirate cysts regularly, averaging 1-5 cysts per month Only 92 
(46 per cent) GPs had read the guidelines. Of those who had read 
them, 77 (84 per cent) fcund them helpful and 78 (85 per cent) try 
to follow them Forty-one (21 per cent) aspirate cysts m women who 
have previously had cysts. Eighty-eight (44 per cent) always send cyst 
fluid for cytology Twenty-three (11 per cent) would send bloodstained. 
fluid for cytology, 18 (9 per cent) would send fluid if the cyst remained 
palpable, and 13 (6 per cent) if the cyst recurred. 

Conclusion: The number of cysts being aspirated by each GP 1s very 
small. Overall stated practice ıs markedly different from both the guide- 
lines and accepted surgical practice More explanation in the guidelines 
mught be helpful although fewer than half the GPs have read them 
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Dynamic contrast enhanced MRI of the breast: the optimum 
method of monitoring response to neoadjuvant therapy 


T.K. Mahapatra, PJ. Drew, E Agaba, L.W. Turnbull*, 
P.J. Carleton, J.N Fox, J R.T. Monson and M.J Kerin 
The University of Hull Academic Surgical Unit, Castle Hill 
Hospital, and *The Centre for MR Investigations, Hull Royal 


Infirmary, Hull 


Background: Dynamic contrast enhanced MRI (DCE-MRI) of the 
breast represents an emerging breast imaging modality that has been 
shown to be highly accurate for the diagnosis of primary disease 
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and local recurrence We therefore performed a prospective study uti- 
lizng DCE-MRI for the follow-up and treatment planning for women 
with locally advanced breast cancer. 

Method: From 1994 onwards women with locally advanced breast can- 
cer confirmed cytologically or on core biopsy were recruited from the 
symptomatic breast clinics. All underwent neoadjuvant chemotherapy 
or chemoradiotherapy: MMM + 40 Gy radiotherapy (n= 10), CMF 
+ 40 Gy (n= 1), and more recently FEC (n=5). Following the com- 
pletion of primary therapy a DCE-MRI was performed in addition 
to the clinical and mammographic assessment of residual disease If 
any modality suggested residual disease a mastectomy was performed 
If no residual disease could be detected then the woman was given the 
option of surgery or conservative management with follow-up DCE- 
MRI every 3-6 months 

Results: Fifteen women were recruited’ mean age 55 (95% C.I 47-62) 
Ten women underwent mastectomy with residual disease being con- 
firmed histologically ın eight women. DCE-MRI detected the disease 
with a 100 per cent sensitivity, however clinical exammation detected 
only five of these patients (sensitivity 625 per cent) and mammo- 
graphy detected only one recurrence with the other films being 
reported as equivocal (7 = 10), false negative (n= 1), true negative (n=4) 
One woman with an mitial clear series of DCE-MRIs developed recur- 
rence detected only on DCE-MRI at 1-1 years after treatment 
and one woman died of distant disease 1 year after treatment not 
having undergone surgery and with no evidence of local recurrence. 
The median follow-up for those women with a negative DCE-MRI 
and no surgical intervention 1s now 3-24 (1QR 2-8-3-5) years. 
Conclusion: DCE-MRI provides an accurate method of detecting resi- 
dual disease following neoadjuvant therapy. It offers the potential for 
avoiding surgery in those women with a complete response and iden- 
tifying women who are down-staged sufficiently to undergo conserva- 
tive surgery. 
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Pre-operative mammographic features predict for clinice- 
pathological factors associated with local recurrence following 
breast-conserving surgery for breast cancer 


HZ Malik, L. Wilkinson*, W.D. George and 

A.D. Purushothamt University Department of Surgery and 
Radiology, Western Infirmary, Glasgow; t Department of 
Surgery, Addenbrook’s Hospital, Cambridge 


Background: The aim of this study was to correlate preoperative 
mammographic features with established clinxco-pathological risk fac- 
tors for the development of local recurrence in patients undergoing 
breast-conserving surgery for breast cancer. 

Method: Three hundred and fifty-seven patients underwent breast- 
conserving surgery. Preoperative mammograms were reviewed by a 
single rediologist blinded to the pathological results The independent 
sample t-test and x” test were used to correlate preoperative mammo- 
graphic features with established clinico-pathological nsk factors for 
the development of local recurrence . 
Results: The presence of extensive ın situ disease within the tumour 
was associated with both casting calcification (P <0-0001) and absence 
of a mammographic nidus (P=0-Q02) but not with mammographic 
density Furthermore, casting calcification (P=0-003), absence of a 
mammographic nidus (P=0-027), maximum nidus size (P=0 014) 
and ratio of maximum mammographic abnormality to breast size 
(P =0 017) were all predictors of tumour bed positivity. 

Conclusion: Preoperative mammograms can identify patients who 
mught not be suitable for breast-conserving surgery because of a poten- 
tially high mcidence of tumour bed positivity. 
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Sentinel lymph node biopsy and micrometastases in patients with 
breast cancer 


N. Rehhan, G. McGreal and H.P. Redmond Department of 
Surgery, Cork University Hospital and NUI, Cork 


Background: The techniques of sentinel lymph node mapping and ana- 
lysis of bone marrow for micrometastases have the potential to change 
standards of surgical care in patients with breast cancer. The aims of 
this prospective study were a) to determine the extent to which the 
sentinel lymph node (SLN) predicts overall axillary lymph node status, 
and _.b) to correlate the presence of micrometastases in thac crest and 
nb marrow with axillary node status. 

Method: The sentinel node was identified using methylene blue dye 
alone (1 mL intradermal and peritumoural injection intraoperatively) 
or combined with lymphoscintigraphy using a gamma probe to detect 
the most radioactive lymph node following injection of peritumoural 


, technetium-labelled sulphur colloid, 3—6 h preoperatively. All patients 
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had axillary clearances and nodes were senally sectioned and stained 
with haematoxylin and eosin. Iliac crest and nb marrow were assessed 
for micrometastases using cytokeratin 18 

Results: In the combined group (n = 8), the SLN was identified ın se- 
ven of the eight cases All SLNs were negative for metastic disease. Ne- 
gative SLNs correlated with negative axillary clearances in six of the 
seven cases. There was one false negative. The failed mapping case 
had positive nodes in the axillary clearance In the blue dye only group 
{n = 5), all five SLNs were identified. Two SLNs were positive and 
three were negative for metastatic disease All were true positives when 
correlated with the axillary clearances Of the thirteen patients, four 
had positive axillary clearances and one of these had evidence of micro- 
metastases in bone marrow. 

Conclusion: Even with small numbers. this study demonstrates that 
sentinel lymph node mapping can be technically challenging, the 
SLN may not be identified and false negatives do occur More experi- 
ence 1s required before axillary clearance can be abandoned as a sta- 
ging procedure for patients with breast cancer 
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Mastectomy after chemo-radiotherapy for breast cancer: is it 
necessary? 


J. Beasley, R.S. Coltart and T. Bates The Breast Unit, The 
Wiliam Harvey Hospital, Ashford, Kent 


Background: This study aimed to evaluate a conservative policy to- 
wards salvage surgery after chemo-radiotherapy for locally advanced 
breast cancer 

Method: Fifty consecutive patients with locally advanced breast cancer 
treated pnmanly with chemo-radiotherapy (C/RT) or radiotherapy 
(RT) alone were studied retrospectively. Nearly all patients received 
adjuvant tamoxifen but where this was the sole pnmary treatment pa- 
tients were excluded. Surgery was reserved for recurrent or residual 
disease. Outcome was assessed by the need for delayed surgery, the 
presence of uncontrolled local disease and survival 

Results: The primary treatment was C/RT in 37 patients and RT alone 
in 13 All patients received tamoxifen with the exception of five in the 
C/RT group. The mean age at presentation was 53 years (C/RT) and 
49 years (RT) and the length of follow-up was 37 months (C/RT) vs. 
63 months (RT) Salvage surgery was carried out in two C/RT cases 
(54 per cent) vs three RT (23 per cent) after 145 months vs 403 
months’ respectively This was for residual disease (two cases) or recur- 
rence (three cases) Progressive local disease was treated by non-surgi- 
cal change in management in 10 (20 per cent) patients Uncontrolled 
(ulcerated) local disease at time of death was present in two cases 
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(4 per cent) where early surgery would probably have prevented loss 
of local control No surviving patient currently has uncontrolled local 
disease. Of the C/RT group 13 (35 per cent) vs nine (69 per cent) of the 
RT group have died at mean of 41 and 41 2 months, respectively Of 
the surviving C/RT group (65 per cent) the mean length of follow up 1s 
34 (range 10-175) months vs 111 (42-170) months in the RT group. 
Conclusion: Salvage surgery 1s not essential after chemo-radiotherapy 
for locally advanced breast cancer but should be used selectively for 
residual or recurrent disease. 
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Does the use of hormone replacement therapy prejudice the 
discovery of breast cancer by screening? 


J. Iddon, A Threlfall, K Chan, C. Woodman and 
N.J. Bundred Departments of Surgery and Epidennology, 
University of Manchester, Manchester 


Background: The increase in HRT use (from 5 to 28 per cent of wo- 
men) in the population leads to increases in radiological breast density 
and may jeopardize mammographic screening sensitivity The cur- 
rently high rate of interval cancers in the National Health Service 
Breast Screening Progranmne (NHSBSP) could prevent the expected 
reductions in mortality from breast cancer. To determine if use of 
HRT ıs imphcated in the development of interval cancers a matched 
case-control study was undertaken 

Method: Cases were women diagnosed with breast cancer within 
2 years of a second negative breast screening. Controls were diagnosed 
with breast cancer at a sezond breast screening. Each case was allo- 
cated a vanable number of controls, matched for age and calendar 
year for screening 

Results: In total 243 potential control women and 38 interval cancers 
were identified Seven intecval cancers could not be matched A Man- 
tel-Haenszel summary of relative risk modified for matched analysis 
was performed. 





n Mean age (years) HRT use 
Cases 31 57 5 (52-64) 10 (30%) 
Controls 65 58 1 (52-64) 18 (28%) 


The relative nisk of interval cancers using HRT to excess was 1 15 
(0-5-2-6) mdicating no association between cancer detection and 
HRT use. 

Conclusion: HRT does not hinder detection of breast cancer at breast 
screening to any significan: extent and cannot explain the high rate of 
interval cancers seen between screens. 
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Effects of adjuvant chemotherapy on cutaneous wound healing 


D. Banerjee, H. Ameen, W D. Jones, K. Moore, P Barrett- 
Lee* and K.G. Harding WHRU, Department of Surgery, 
University of Wales College of Medicine, and * Velindre 
Hospital, Cardıff 


Background: The amm of th:s study was to evaluate the potential effects 
of adjuvant chemotherapy (AC) for breast cancer on the healing of 
acute wounds. 

Method: In this prospective study we studied healing in an m vivo 
wound model Patients receiving AC in the form of cyclophospha- 
mide, methotrexate and 5-FU were sequentially biopsied on day 8 
and day 13 of the first cycle All patients had histologically proven in- 
vasive node-positive carcinoma of the breast. The initial 3-mm punch 
biopsy was taken from a cosmetically acceptable site. This biopsy site 
was re-biopsied using a 6-mm punch, giving a ‘healing wound’ model 

The resulting wound was closed prmanly The biopsies were snap 
frozen m liquid nitrogen and senal sections were analysed by 
immuno-histochenustry steng for inflammatory cells and integrins 
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The wounds were periodically observed until complete closure The 
results were compared against biopsies from age-matched healthy 
volunteers The study was conducted with the approval of the Local 
Ethics committee and was part-funded by the Wales Office of R&D. 
Results: At the end of the first 5 months of the study, six patients were 
studied (age range 34-56 years). All the wounds had healed by the end 
of 3 weeks Wound re-epithelialization was delayed as compared to 
healthy volunteers (n = 6) and the wound matrix was more friable. 
The asB, integrin expression seemed to be unaffected in the patients 
receiving AC. However, the level of fibronectin within the provisional 
wound matrix was found to be less than the controls. 

Conclusion: 1) Chemotherapy does not seem to have an effect on the 
keratinocyte expression of asf, mtegrin, u) the observed decrease in 
the level of fibronectin may account for the delay ın wound re-epithe- 
halization and friability of wound matrix 
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Hormone receptor status in gynaecomastia 


S. Upponi, N Loaring*, G.H. Cunnick and G.C. Wishart} 
Departments of General Surgery and *Pathology, Princess 
Royal Hospital, Haywards Heath and + Department of General 
Surgery, Addenbrooke’s Hospital, Cambridge 


Background: The aetiology of gynaecomasua 1s poorly understood and 
cosmetic results following surgery are often poor We therefore 
measured the level of oestrogen (ER) and progesterone receptor 
(PR) staining ın gynaecomastia specimens to investigate the potential 
role of non-surgical management 

Method: Twenty-five gynaecomastia specimens from 21 patients un- 
dergoing surgery for gynaecomastia between 1991 and 1998 were used 
for study Immunohistochemuical staiming for ER and PR was carried 
out on paraffin sections using two monoclonal antibodies, Dako ER 
(clone 1D5) and Novocastra PGR (clone 1A6), and a peroxidase tech- 
nique. The percentage of cells with nuclear staining was estimated 
within two bands (0-49 per cent, 50-100 per cent) The aetiology 
and indications for surgery were recorded from the hospital case notes. 
Results: All 25 specumens were both ER and PR positive with > 50 per 
cent of cells staming with both antibodies. In nearly all cases a similar 
number of cells stained positive for ER and PR in individual patients. 
Indications for surgery in 21 patients included cosmesis (n= 14), pain 
and cosmesis (n=3) and pain (n=4). The aetiology was as follows 
idiopathic (2 = 13), drugs (n= 4) and puberty (7=4) 

Conctuston: The results of this study suggest that the male breast tissue 
present in gynaecomastia is strongly ER and PR positive regardless of 
the underlying aetiology This would support the case for potential 
non-surgical management of these patients, using ER and/or PR an- 
tagonists, in the future. 
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BRCA 1 expression in sporadic breast cancer 


J Fraser, T Cooke, D. Black, F. Harris, J. Reeves and J. Going 
University Department of Surgery, Royal Infirmary, Glasgow 


Background: BRCA | germline mutations contnbute to familial breast 
cancer, being causative ın approximately 45 per cent of inherited cases 
Despite this, somatic BRCA | mutations have not been demonstrated 
ın sporadic breast cancer cases, Nevertheless, the BRCA 1 may have 
an important role in non-hereditary breast cancers 

Method: Frozen sections from 50 unselected primary sporadic breast 
cancers with a median of 5 years’ follow-up were labelled with a mono- 
clonal antibody raised to BRCA 113 (MS13). Qualitative scoring was 
performed independently by two trained personnel Scores were com- 
pared and the average taken 

Results: Labelling was cytoplasmic and unrelated to tumour 
pathology, proliferation or epithelial growth factor receptor levels. 
Strong labelling, however, predicted overall (P = 0-012) and the 


disease-free survival (P = 0029), oestrogen receptor negativity 
(P = 0-0004), and c-erb2 overexpression (P = 0-006). 

Conclusion: Vanability in the degree of staining was a surprising find- 
Ing suggesting the role as a biologically active agent for the BRCA 1 
within the sporadic breast cancer group A role as a nuclear-located 
tumour-suppressor agent is postulated, and therefore cytoplasmic stain- 
ing may indicate mefficient nuclear transportation and loss of functional 
activity Specificity of the BRCA 1 monoclonal antibodies, however, re- 
mains to be confirmed A cross-reactive protein cannot be excluded. If 
proven not to be BRCA | the labelled molecule may still be an umportant 
biologically active agent within the sporadic breast cancer group 
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Excision biopsy of occult breast lesions using °™Tc-labelled 
colloid as a localizing method 


M. Westwood*t, M E.L. Gammal*t, A.G. Paterson*f, 

G Vivian§, D. Christensent, K. Steppt, B. Elliott and 

H Jones *Department of Surgery, St Michael’s Hospital, 
Hayle, {Mermaid Breast Centre, §Department of Nuclear 
Medicine, {Department of Pathology, RCHT, Truro, Cornwall 


Background: The aim of this study is to validate the use of Techne- 
tium-99m ("Tc) and a hand-held gamma probe for the localization 
and removal of suspicious occult breast lesions. 

Method: Thirty patients with impalpable breast leasions were studied 
On the morning of the operation 3-5 MBq of ®™Tc labelled on human 
albumin (Nanocol) was injected into the lesion under ultrasonographic 
or mammographic control At surgery a hand-held gamma probe 
(Europrobe) was used to detect the area of maximum radioactivity, 
corresponding to the lesion. This permitted placement of the skin in- 
cision directly over the lesion which was then rechecked with the probe 
to confirm its successful removal and the cavity checked for any residual 
activity to assure completeness of excision. Specimen mammography 
was performed followed by routine histological examination 

Results: All 30 lesions were localized successfully and removed. Spec- 
men radiography was central and complete in 16, peripheral and com- 
plete ın 13 and penpheral and incomplete in one Histology. DCIS 
nine, invasive carcinoma nine, and benign 12 

Conclusion: This new method of localization for excision biopsy of oc- 
cult breast lesions is easier, less time-consuming and avoids inherent 
problems associated with the guide-wire method. 
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Tubular carcinoma of the breast: a favourable tumour but 
difficult to diagnose 


A. Ramsden, T.W.J. Lennard, for and on behalf of North of 
Tyne Breast Group Department of Surgery, The Medical 
School, University of Newcastle, Newcastle upon Tyne 


Background: We wished to test the hypothesis that tubular carcinomas 
of the breast are a minority subgroup of tumours which are said to 
carry an excellent prognosis but may be difficult to diagnose. 
Method: We analysed a 10-year cohort of 59 patients with the diagno- 
sis of tubular carcinoma of the breast. 

Results: The average age at presentation was 55 (range 29-70) years 
and ın 18 per cent there was a significant family history of breast can- 
cer. Forty patients presented through the National Health Service 
Breast Screening Programme (NHSBSP) (69 per cent), 15 with a breast 
lump (25 per cent), two with nipple discharge (5 per cent) and one with 
pain, discharge and an abnormal screening mammogram. Seven 
patients (12 per cent) had been users of oral contraceptives and six 
(10 per cent) had taken HRT Fifty-two panents had mammography; 
in eight (15 per cent) features were typical of carcinoma (R5), ın 41 (76 
per cent) images were suspicious, and in three (6 per cent) were unre- 
markable. Cytology proved difficult ın these cases only in seven (18 
per cent) was the score ACS given In 27 patients suspicious but not 
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diagnostic biopsies were obtained, and in six the FNAB was appar- 
ently benign Twenty-four patients went on to open biopsy (44 per 
cent). The average size of tumour was 9-1 (range 1 4-25) mm. No pa- 
tient had evidence of metastasis at presentation and only two had 
further disease: a second tubular carcinoma ın the contralateral breast 
and one patient had three separate tubular cancers in the same breast 
Nodal involvement at operation was present in only 7 per cent. Nine 
patients had associated DCIS on histology and three had invasive duc- 
tal carcinoma synchronously. At median follow-up 47 (range 5-108) 
months no patient had died of this disease. 

Conclusion: We conclude that tubular carcinomas have an excellent 
prognosis, a low rate of recurrence but are more difficult to assess 
cytologically and radiologically than quoted standards for the 
majonty of carcinomas 
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Prediction of restrosternal goitre by outpatient respiratory 
function tests 


A Macdonald, R. Tweedale and D. Lee Department of 
Surgery, The Royal Infirmary of Edinburgh, Edinburgh 


Background: This study aimed to determime whether it is possible to 
predict the presence of a retrosternal goitre by stmple outpatient re- 
spiratory function tests. To correlate these tests with the degree of tra- 
cheal deformity produced by cervical and/or retrosternal goitres 
Method: Consecutive patients presenting to an endocrine surgical unit 
over an 18-month period with nodular goitre were entered into the 
study. Respiratory function tests were performed measuring forced ex- 
piratory volume (FEV1), forced vital capacity (FVC), maximal expira- 
tory flow (MEF), maximal inspiratory flow (MIF) and flow volume 
loop spirometry X-rays of the soft tissues of the neck, thoracic inlet 
and chest were also performed 

Results: Respiratory flow loops only became abnormal when the tra- 
chea was narrowed to 30 per cent of its diameter and was unaffected 
by the degree of tracheal deviation or the presence of retrosternal go1- 
tre FEVI/FVC bore no relation to tracheal deformity or the presence 
of retrosternal goitre. MEF vs MEF preasctea and MIF were both unaf- 
fected by tracheal deformity but significantly reduced in the presence 
of a retrosternal goitre. When reduced to 0 7 or less (actual/predicted) 
there was an 86 per cent chance of a retrosternal goitre beng present 
and this value was further enhanced ın a life-long non-smoker. 
Conclusion: Flow volume loop spirometry 1s only abnormal when the 
trachea is narrowed to 30 per cent of its onginal diameter and is un- 
affected by the presence of retrosternal goitre MEF and MIF mea- 
surements alone have an 86 per cent predictive value in detection of 
retrosternal goitre 
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Intraoperative imaging facilitates minimally invasive 
parathyroid surgery 


G. McGreal, C. O’Donnell, R. Cahill, P. Neary, M. Ryan, 
P. Rajpal, D. Evoy and H.P. Redmond Department of 
Surgery, Cork University Hospital and NUI Cork, Cork, Ireland 


Background: Accurate intraoperative localization of a parathyroid 
adenoma should obviate the need for bilateral neck exploration be- 
cause multiple adenomata are so rare. We aimed to assess the efficacy 
of combined pre- and intraoperative imaging in identifying abnormal 
parathyroid tissue in patients with hyperparathyroidism to minimuze 
the extent of neck dissection 

Method: Patients with biochemically proven hyperparathyroidism 
were given 140 mBq of °™Tc MIBI (sestamibi) intravenously 3 h 
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before operation. Static images were acquired at 15 and 120 min using 
a gamma camera. Areas o7 increasing uptake were marked on the skin 
and localized intraoperatively using a hand-held gamma probe 
Results: Ten patients were studied. eight with primary hyperparathyr- 
oidism (seven adenomata, one hyperplasia of all four glands) and two 
with tertiary hyperparathyroidism (four glands enlarged im both 
cases) One patient with primary hyperparathyroidism had four gland 
hyperplasia detected intraoperatively. Seven had single adenomata ex- 
cised via 3-cm meisions Tollowing intraoperative localization ın all 
cases, without further neck dissection. The two patients with tertiary 
hyperparathyroidism had their glands localized intraoperatively All 
of these lesions were successfully localized mntraoperatively using the 
gamma probe. The seven adenomata were excised via 3-cm incisions, 
without further neck dissection. Mean operation tune was 22+9 min 
for adenomata and 56+ 13 for hyperplasia. No significant radiation 
hazard was detected. All patients had normal calcium postoperatively 
Conclusion: The technique described allows accurate pre- and intrao- 
perative localization, facilitates a minumally invasive ımage guided ap- 
proach and may be useful in both first time and re-do parathyroid 
exploration 
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Achieving eugastrinaemia in surgery for Zollinger—Ellison 
syndrome 


P.A. Thodiyil, N.S. El-Masry and R.C.N. Williamson 
Department of Surgery, Hammersmith Hospital and Imperial 
College School of Medicine, London 


Background: Postoperative eugastnnaemia can be an elusive goal in 
Zollinger—Ellison syndrom=2 with nearly one third of laparotomies fal- 
ing to detect the tumour This study reviewed our experience in nor- 
malizing serum gastrin in these patients 

Method: A series of 13 patients with a mean age of 51-6 years operated 
on between 1980 and 1998 was reviewed retrospectively 

Results: All patients had fasting hypergastrinaenua and recalcitrant ul- 
cer disease with or without diarrhoea. Computed tomography or selec- 
tive visceral angiography Iccalized the tumour to the pancreas in seven 
of 12 elective patients; the thirteenth patient presented with a perfo- 
rated duodenal ulcer All patients underwent laparotomy, with thor- 
ough intraoperative exannnation of the pancreas and duodenum 
Gastrinoma tissue was fouad and completely excised ın every case, in- 
cluding the six patients with no preoperative localization where pn- 
mary tumours arose from the duodenum (four) and pancreas (one); 
one patient had a positive 2-2-cm lymph node without an obvious pri- 
mary. Operations were prcximal pancreatoduodenectomy (six), distal 
pancreatectomy (three), ncdal excision alone (one), total gastrectomy 
including bulbar duodenum (one) and local excision of duodenum 
(two) Eight tumours were clearly malignant and three occurred ın pa- 
tients with multiple endocrine neoplasia. There were no postoperative 
deaths but three major complications Postoperative eugastrinaemia 
was achieved in all cases icrespective of histology and was sustained 
during a mean follow-up of 4 3 (range 1-16) years. Apart from four 
deaths from recurrent tumour at 3-7 years, all patients are alive and free 
of recogmzable disease at a mean follow-up of 6 5 (range 2-18) years 
Conclusion: As normalization of serum gastrin 1s nearly always feasi- 
ble, laparotomy 1s well worthwhile even if the gastrinoma cannot be 
localized preoperatively 
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Perioperative multidisciplinary integrated care pathways 


P.D.-Srodon and S.G.E. Barker Academic Vascular Unit, 
Department of Surgery, University College, London 


Background: Multidisciplmary integrated care pathways (ICP) for 
perioperative management could streamline clinical practice and 
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improve patient management This study reports our experience with 
establishing [CPs in vascular surgery 

Method: ICPs were devised for abdominal] aortic aneurysm, carotid en- 
darterectomy and femoro-popliteal bypass based on best practices 
agreed by a team of surgeons, nurses, pharmacists, physiotherapists 
and dietitians The ICP took the form of an A3 sheet at the end of 
the patient’s bed, with mstructions for each day, colour-coded for each 
healthcare group Decisions and actions were signed for, and any ne- 
cessary variations from the ICP recorded. Vanations were audited, 
and ICPs modified if necessary Attitudes and opinions of the health- 
care groups were assessed with questionnaires. Length of patient stay 
was compared with that prior to ICP 

Results: Thirty-three patients were managed with ICP’ nine abdominal 
aortic aneurysm, eight carotid endarterectomy and 16 femoro-popli- 
teal bypass. All healthcare groups found ICPs advantageous Calls to 
doctors were reduced, allied professions perceived increased autonomy, 
and delays in decision making were avoided. Patients identified that they 
provided targets for recovery Hospital stay was lower for patients man- 
aged with ICP than for consecutive patients preceding ICP, mean reduc- 
tions in stay for the groups were 2, 6 and 2 days, respectively 
Conclusion: Perioperative ICPs can be umplemented and are well re- 
ceived by all healthcare groups They streamline decision making, 
and may reduce hospital stay. 
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Small and large bowel injury following blunt trauma: incidence 
and management 


I.M. Bain and R.M. Kirby Department of Surgery, North 
Staffordshire Hospital, Stoke-on-Trent 


Background: This study armed to review the incidence of small and large 
bowel mjunes m patients with blunt trauma and to assess its management. 
Method: Data on all blunt trauma admissions to the Trauma Centre, 
serving a potential population of 2 milhon, were collected prospec- 
tively. A proforma was completed for all patients with bowel mjunes 
identified at laparotomy or post-mortem. 

Results: Only 29 of 7007 patients (0-4 per cent) admitted following 
blunt trauma had identified small and/or large bowel injuries. 
Twenty-three of these patients were classified as severely injured 
(ISS > 15), 2 4 per cent of all severely injuried patients Small bowel ın- 
jury alone occurred in eight patients, large bowel alone in 12 patients 
and combmed injuries in nine patients The majonty of these patients 
had other intra-abdominal injuries and required early laparotomy for 
hypotension of free fluid/myunes found on abdominal ultrasound 
Seven patients with isolated small bowel injuries, missed on ultra- 
sound, had more than 4-h delay before surgery, but none died 
Conclusion: This study confirms that bowel mjunes are uncommon fol- 
lowing blunt trauma and that the majority are found at laparotomy 
for associated mtra-abdominal inyunes. Isolated small bowel injuries are 
rare, but delay in treatment 1s common owing to diagnostic problems. 
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Surgeons have little control over general surgical waiting lists 


S. Aiono, R.G. Faber and RB Galland Department of 
Surgery, Royal Berkshire Hospital, Reading 


Background: The aim of this study was to define changes in the general 
surgical waiting list over a 13-year period. We have also attempted to 
define those factors affecting the size of the waiting list 

Method: The number of patients on the waiting list was obtained from 
Hospital Activity Analysis data The number of surgical beds and 
theatre sessions was recorded prospectively over 13 years. 

Results: As the number of beds and theatre sessions decreased so the 
general surgical waiting list rose. The total number of patients waiting 
rose from 301 m 1985 to 1253 by 1990. The number of patients waiting 
for more than | year rose from 37 to 251. Dunng that time the total 
number of available beds fell from 143 to 99 and theatre sessions from 
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21 to 17 5. The introduction of a waiting list initiative, whereby extra 
resources were made available, resulted in a fall in patents waiting to 
702 by 1993 Only 45 of those patients had been waiting for more than 
ayear When the waiting list initiative ended there was a further steady 
rise in the waiting list, reaching 1242 by the end of 1997. At this point 
further waiting list initiative facilities were made available ‘It was also 
noticed that during winter months there was a disproportionate num- 
ber of patients added to the waiting lists when surgical beds were 
blocked by medical patients. 

Conclusion: This study shows that external factors, particularly avail- 
able resources, influence the number of patients on a surgical waiting 
list. Surgeons have little control over their routine waiting lists 


Poster 015 
Surgical outpatient follow-up: is it necessary? 


K.K. Gnanalingham and G.T. Wiliams Department of 
General Surgery, Royal Oldham Hospital, Oldham 


Background: The aim of the study was to evaluate the usefulness of fol- 
low-up in a general surgical outpatient clinic from the viewpoint of the 
patient, general practitioner (GP) and surgeon We also surveyed the 
acceptability of a change from pre-planned follow-up to a system of 
open access to the next clinic for patients who require further assess- 
ment after discharge (1.e ‘open access’ clinics) 

Method: A prospective study of 100 consecutive patients who attended 
for follow-up at a general surgical clinic was carried out. The patient 
and their GP filled ın a questionnaire after each appointment and the 
consultation was deemed to be ‘useful’ or ‘not useful’ by the patient, 
GP anc the surgeon The patients were asked whether they would have 
preferred follow-up by the GP 

Results: The diagnostic groupings for follow-up patents were gastro- 
intestinal (29), arterial/venous (47), breast disorders (10) and others 
(14) Patients were seen in the clinic for the following reasons: 43 after 
investigations, 26 after surgery, 22 for review of symptoms and nine 
after change of treatment The consultation resulted in a change in 
management (1.e new investigations, treatment changes and/or detec- 
tion of clinical deterioration) for 44 patients. At the end of the consul- 
tation, there were 47 discharges, 44 follow-ups and mne patients listed 
for surgery The consultations were thought to be ‘useful’ by 95 per 
cent, 88 per cent and 68 per cent of patients, GPs and surgeons, respec- 
tively Patients for whom the follow-up visit was felt to be ‘not useful’ 
included: repeated follow-up for patients with dyspepsia, chronic pan- 
creatitis, diverticulosis, irritable bowel syndrome and stable peripheral 
vascular disease, follow-up after minor ano-rectal surgery and drar- 
nage of breast abscess Instead of hospital follow-up, 49 per cent of pa- 
tients preferred to see their GP Both patients (91 per cent) and GPs 
(90 per cent) were ın favour of ‘open access clinics’ 

Conclusion: Even with an established policy of selective surgical fol- 
low-up, a change of management resulted in only 44 per cent of 
patients being affected, and 49 per cent of patients preferred follow- 
up by their GP These data would justify a further move towards 
follow-up in a primary care setting for selected patients, backed up 
by ‘open access’ to the next surgical outpatient clinic 
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Impact of training on laparoscopic cholecystectomy: 
a prospective audit 


K.V. Menon and T.C.B. Dehn Royal Berkshire Hospital, 
Reading 


Background: This study aumed to study the impact of traming on out- 
come following laparoscopic cholecystectomy (LC). 

Method: All patients undergoing LC in one firm [one consultant and 
three tramees (year three/four)] were studied from 1/03/97 to 31/03/ 
98 Presentation, reasons for conversion, supervision by consultant, 
intra- and postoperative complications, operative time and length of 
stay were analysed 
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Results: One hundred and fifty-four patients underwent a cholecystect- 
omy. Sixty-nine were operated on by the higher surgical trainee (unsu- 
pervised [P] n= 34; supervised [S1] n= 15; supervised [S2] n= 20) and 
85 by the consultant. Mode of presentation was as shown‘ 





Bilary coke Acute cholecystius Jaundice Pancreatrtss Empyema 








Consultant 55 10 1 4 5 
HST 54 6 3 2 4 
Preoperative endoscopic retrograde cholangopancreatography 


(ERCP) was performed in n=37 (HST n=15; consultant n=22) and 
CBD calculi diagnosed in n=11 Seventeen (11 per cent) were con- 
verted to open cholecystectomy [HST n=9 (13 per cent) and consul- 
tant n™=8 (9 per cent)}. Seven of nine trainee conversions were 
performed when the trainee was unsupervised Reasons for conversion 
(consultant/HST) were bleeding 1 vs 3, anatomical 2 vs 1, acute cho- 
lecystitis 3 vs 1, cholecystoenteric fistula 1 vs 1, adhesions 1 vs 3. Com- 
plication rate was similar HST n=7 (10 per cent); consultant n=8 (9 
per cent), Median operating time was: HST 58 (20-180) min; consul- 
tant 40 (22-120) min Length of stay was similar in both groups at 1 
(1-14) day 

Conclusion: Converston rate in the training scenario 1s higher (11 per 
cent present study vs. <5 per cent current accepted rate). Longer 
operating tıme for the trainee will have an impact on theatre lists. 
More supervized training may help reduce conversion rates. Trainer 
conversion rate was high in this series due to attempted LC ım acute 
cases. 
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Interstitial fibrosis in the cortex of donor kidneys: relationship 
to donor type and post-transplant function 


P Butterworth, E. Bailey, P. Furness and M. Nicholson 
Department of Surgery, Leicester General Hospital, Leicester 


Background: The severity of interstitial fibrosis in the cortex of dis- 
eased in situ kidneys reflects therr glomerular filtration rate. Quanti- 
tation of interstitial fibrosis ın the cortex of donor kidneys therefore 
has the potential to predict the quality of the donor organ. This study 
investigates the relationship between cortical interstitial fibrosis in do- 
nor kidneys, and the donor type, the donor age and the renal function 
after transplantation. 

Method: Pre-transplant cortical biopsies from 106 donor kidneys 
(75 HBD and 31 matched NHBD) were studied Wax-embedded 
sections were stained for interstitial fibrosis using an immunohisto- 
chemical technique against collagen IM. The interstitial volume 
fraction (IVF) of collagen III was then measured under light micros- 
copy using a computerized ımage analysis system Data concerning 
the donor and post-transplant renal function were retrieved from the 
case notes 

Results: Mean IVF of collagen III was higher ın the NHBD kidneys 
than the HBD kidneys (31 per cent vs 28 per cent, P=0 02) but the 
mean ages of the donors were not different (45 years vs 47 years, 
P=0 34) There was no significant correlation between donor age 
and IVF of collagen III considering all biopsies (r?=0 02), HBD kid- 
neys alone (r?=0-015) or NHBD kidneys alone (r?=0 12) Severe m- 
terstitial fibrosis was seen in the biopsies of some young kidneys and 
muld fibrosis was seen in some biopsies from older donors. There 
was no significant correlation between 1/creatinine at 3 months, 
6 months or 1 year and the IVF of collagen DI in HBD 
kidneys (r?>=0 014, 0-0003, 002) or the NHBD kidneys (r7=0 04, 
0 01, 0-02) 

Conclusion: NHBD kidneys showed greater degrees of interstitial 
fibrosis than HBD kidneys and this is not accounted for by age 
effects Further study may suggest a role for this technique ın the 
identification of a potentially ‘good’ kidney from’ an elderly or 
marginal donor, or a ‘poor’ kidney from a young donor. However, 
in this small series the degree of interstitial fibrosis ın the pre-trans- 
plant biopsy does not predict post-transplant graft function in a 
univanate analysis. 
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A simple gastric restrictive procedure cures diabetes and 
reverses dyslipidaemia in obese patients 


R.F.G.J. King, J. Dacatler, D. Johnston, H.M Sue-Ling and 
LG. Martin Academic Division of Surgery and Centie for 
Digestive Diseases, the General Infirmary, Leeds 


Background: Pones has shown that gastric restnctive surgery incorpor- 
ating Roux-en-Y gastric bypass (RYGB) not only produces major 
weight loss but also cures type 2 diabetes in most patients It 1s unclear 
whether these effects and improvement 1n dyslipidaemia are due pri- 
marily to the bypass or whether they can be achieved with a simpler, 
more physiological procedure without bypass 

Method: Eighteen obese patients with either non-insulin-dependent 
diabetes mellitus [NIDDI4] (13) or impaired glucose tolerance (IGT) 
(five) as diagnosed by the standard WHO oral glucose tolerance test 
(OGTT) were operated an by the Magenstrasse and Mill procedure, 
a new form of non-banded long vertical gastroplasty. Fasting triacyl- 
glycerol (TAG), non-esterified fatty acids (NEFA), total cholesterol 
(c), HDL-c, LDL-~, insukn and OGTT were measured in each, before 
and 1 year after operation 

Results: All patients lost weight and each had improved glycaemic 
contro! Of the 13 diabetic patients, 10 reverted to normal and three 
improved greatly All patients with IGT became normal after opera- 
tion BMI and fasting levels of insulin, glucose, TAG, cholesterol, 
and area under the curve (AUC) glucose were all reduced A signifi- 
cant reduction in AUC NEFA was seen in diabetic patients only (*). 








Varuble Before operation After operation Paired t-test 
Fasting glucose (mmol/L) 75437 47408 <001 
Fastmg msulin (U/mL) 2534176 170487 <002 
TAG (mmol/L) 26418 16406 <002 
Cholesterol (mmol/L) 56410 5011 <005 
AUC glucose 3150+746 1448+311 <00} 
AUC NEFA €674318 4574124 * 

BMI (kg/m?) 262459 354457 <0001 





Conclusion: Diabetes can be ‘cured’, dyslipidaemia ameliorated, risk of 
CHD reduced and significant weight loss achieved by simple gastric re- 
striction without bypass of the antrum, pylorus and duodenum 
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Casemix and outcome zomparisons of surgical high dependency 
care in a university hospital and a district general hospital 


H.J.S Jones, J. Peacock, S. Wright, K Bray Ano and 
L. de Cossart Countess of Chester Hospital, Chester and The 
Royal Hallamshire Hospital, Sheffield 


Background: Postoperative care on a surgical high dependency unit 
(HDU) is increasingly re>ognized as a desirable facility albeit expen- 
sive but there are no data in literature to support this We have 
determined to compare casemix and outcomes on two established 
HDUs one in University Hospital managed by anaesthetists and 
one in a district general hospital (DGH) managed by surgeons in 
order to produce a baseline from which other comparative analysis 
may develop. 

Method: Prospective data was collected to allow calculation of POS- 
SUM and observed (O): expected (E) outcomes, casemix, length of 
stay and critical incidents ın each HDU Data were initially collected 
on paper and entered onto a database at the (DGH) where it was ana- 
lysed The study period was 6 months and was part of a larger exam- 
ination of outcome on an HDU. Both HDUs admitted surgical 
patients who whilst under the care of surgeons did not undergo an op- 
eration these were included ım the physiological sconng but not in the 
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operative scoring analysis. Statistical analysis was done by x? test and 
Fisher’s exact test. . 
Results: The results are tabulated below. 








No of patients 
Total Operated Non-operated 
(mortality) 
University HDU 288" 267 (8 6%)t 21° 
Distrect HDU 293° 252 (15 5%)t 41° 
*Fisher’s exact test P=0 01", fF rsher’s exact test P=0 04 
Univernty District 

POSSUM HDU (range) HDU (range) 
Median physiological score 19 (12-48) 21 (12-50) 
Medsan operative score 12 (6-24) 13 (6-29) 
O E rato for complications 1 24 (99 80) 1 37 (164 119) 
OE ratio for deaths 1 29 (23 18) 115 (39 34) 


Conclusion: A significant difference in casemıx has been demonstrated 
with a larger number of patients not undergoing surgery on the DGH 
HDU POSSUM risk adjustment was essential to make sense of the 
outcomes especially mortality which on raw data was statistically dif- 
ferent in the two places 
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The evaluation of a multimedia internet teaching website for 
examination of the abdominal system in undergraduate medical 
students 


P.A. Paraskeva, M.I Puttick, S Dowsett and A Darzi 
Imperial College School of Medicine at St Mary’s Hospital, 
London 


Background: This study aimed to evaluate a multimedia computer 
website for teaching examination of the abdominal system to medical 
students, and compare this to traditional teaching on the same subject 
Method: Sixty-two medical students at the beginning of their first clin- 
ical year and with no previous clinical experience were recruited into 
this study The students were all given a traditional format 45-min 
lecture on examination of the abdominal system by a senior surgeon, 
and all spent an equal time using the examination of the abdomen 
website designed by our department, which was located on the college 
internet server The students were free to navigate the site as they 
pleased, progressing at their own pace The website uses multimedia 
comprising text, graphics and video clips demonstrating how to per- 
form the various parts of the examination along with a self assessment 
exam at the end of the course When the students had been exposed to 
both the lecture and the computer teaching they filled ın a feedback 
questionnaire. 

Results: Of the 62 medical students in our study the majonty were 
computer and internet literate, with 77 per cent having previously used 
the ınternet and 56 per cent being regular computer users (greater than 
twice per week) Ninety-seven per cent of them liked the website for- 
mat and found it progressed in a logical manner allowing them to na- 
vigate easily. The graphics, cinematics and sound quality were rated as 
good or excellent by 92 per cent, 82 per cent and 50 per cent of the stu- 
dents, respectively. Some problems were experienced during the study 
with long download times due to the large number of students using 
the system at the same time. Sixty-one per cent felt they had learnt 
more from the website than a textbook, and 65 per cent felt they 
had learnt more from the website than the lecture Sixty-six per cent 
of the students found the website more enjoyable than the lecture 
However only 34 per cent of the students felt that website teaching 
should replace traditional lectures. The majority of the students felt 
that this website and others like ıt would be a useful adjunct to a tra- 
ditional lecture course and clinical teaching Ninety-two per cent 
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would like more websites to be developed, and 87 per cent said they 
would use this site again 

Conclusion: Medical undergraduates found multimedia computer 
based teaching to be acceptable, useful and enjoyable in comparison 
to a lecture. More teaching websites should be developed as an adjunct 
to traditional teaching methods, but not as a replacement for lectures 
and clinical teaching. 
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Benign scrotal pathology: should we operate on all patients? 


V.S Menon, W.R.G. Thomas and W G. Sheridan West 
Wales General Hospital, Carmarthen 


Background: Scrotal surgery 1s undertaken in adults with benign in- 
trascrotal conditions such as hydrocele and epididymal cyst. The 
aim of our study was to evaluate the justifiability of surgery in patients 
undergoing operative intervention for benign scrotal pathology and to 
assess the associated morbidity 

Method: Consecutive patients on two surgical firms who underwent 
surgery for benign intrascrotal pathology over a 5-year period were 
studied retrospectively 

Results: A total of 102 patients were included ın this study, median age 
51 6 (16-86) years. Most had either epididymal cysts (59) or hydroceles 
(31) or a combination of the two (e1ght). Preoperative ultrasound scan- 
mng was performed in a minonty of patients (37). The indications for 
surgery were deemed to be strong in 25 per cent of patients but weak 
or absent in the remainder. Complications occurred ın 31 patients, 
being minor in 18, but significant in 13, resulting in four re-admussions 
to hospital There was no significant difference in the complication 
rate between those patients with strong indications for surgery 
(37 per cent) and those with weak indications (28 per cent). 
Conclusion: Surgery for benign intrascrotal pathology 1s frequently un- 
dertaken for weak clinical indications, and carries significant asso- 
ciated morbidity. This could be avoided in many cases by simple 
reassurance supported by ultrasonography A policy of selective surgi- 
cal intervention 1s strongly advocated 
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Wound infection after primary inguinal hernia repair and the 
role of prophylactic antibiotics 


M.A. Abdul-Hamuid, J.R. Nash, D. Bullock, R. Rajput and 
J. Woods Derbyshire Royal Infirmary, Derby 


Background: This study aimed to assess the wound infection rate after 
primary mesh inguinal (PMT) herma repair and to assess the influence 
of prophylactic antibiotics 

Method: An uncontrolled prospective study based on community sur- 
veillance of 631 consecutive patients undergoing elective primary mesh 
inguinal hernia (PMI) repair between August 1995 and August 1997 
All patients were reviewed at 28 days postoperatively unless requinng 
hospital admission beforehand A wound scoring system based on 
symptoms, signs and treatment was applied to each patient to deter- 
mine the presence of infection Of four consultants, two routinely used 
prophylactic antibiotics and two did not. The outcome of the group 
receiving antibiotics was compared to the group that did not 
Results: The overall infection rate was 4 3 per cent (27/631 cases) Of 
these, four needed hospital admission. All infections settled with con- 
servative management The infection rate was not significantly differ- 
ent between the two groups. 

Conclusion: Minor wound complications are relatively common after 
PMI hernia repair. Prophylactic antibiotics did not reduce wound n- 
fection rates. 
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A computerized assessment of surgical dexterity during perfused 
cadaveric porcine laparoscopic cholecystectomy 


S G.T. Smith, J. Torkington and A.W. Darzi Minimal 
Access Surgical Unt, Imperial College School of Medicine at St 
Mary’s, London 


Background: The aim of this study was to evaluate the dexterity of sur- 
geons of different experience in performing laparoscopic cholecystect- 
omy utilizing a laboratory-based model. 

Method: Five surgeons of differing laparoscopic experience performed 
a total of 14 laparoscopic cholecystectomies, using a freshly sacrificed 
perfused porcine liver model Each procedure was broken down into 
six key elements and the movements of the surgeon’s hands were 
tracked using an electromagnetic tracking system. The kinematic 
data produced from tracking were then analysed by the Imperial 
College Surgical Assessment Device, a previously validated compu- 
ter-based objective scoring system Measurements in terms of the 
number of movements made, distance travelled, speed of tool move- 
ment and time taken to complete the task were then compared for 








each surgeon. 

Resalts: 

Mean (SEM) Surgeon No Distance Speed of tool Tıme to 
group movements travelled movement complete 
(no LCs (cm) (cm/s) task (1) 
performed} 

Calot’s dissection => 100 140 (24 6) 544 7 (178 8) 2 38 (0 47) 207 4 (30 0) 
10-100 253 5 (499) 887 4 (228 3) 2 29 (0 39) 387 5 (63 5) 
0-10 389 i (702) 3521516097) 778 G02) 483 6 (88 3) 

Cutting duct > 100 955 (11) 35 (67) 273 (0 42) 208 (2:1) 
10-100 13111) 516 (47) 2 68 (0 25) 209 (15) 
0-10 18 6 (3 3) 131 4 (53 5) 593 (236) 22-7(16) 





Concluston: Inexperienced operators make more movements and move 
their tools faster, and more erratically than more expenenced sur- 
geons Tracking hand movements with electromagnetic trackers can 
be used to produce objective scoring criteria which may aid in the 
training and assessment of surgical skills. 
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Data collection in research and audit: problems and pitfalls 


A.A. Warsi, S. Ivanova, R. James and M. Lewis East 
Glamorgan General Hospital, Mid Glamorgan 


Background: One of the readily available sources of data collection is 
through the Clinical Coding. However, one encounters significant dis- 
crepancy and inaccuracy when compared with the case notes. The aim 
of this study was to highlight the reasons for these differences that can 
be rectified so that further research and audit are easier and rehable. 
Method: A retrospective study was undertaken on 378 patients seen 
over a 2-month period in conjunction with the clinical coding. The 
following were analysed. i) clinical summary of inpatients; in) discharge 
advice letters to GPs; ii) anaesthetic sheets; iv) operation notes, 
v) theatre lists, v1) pathology reports; and vii) case notes. 

Results: Thirty-six per cent of the clinical summary were not received 
and strikingly only 20 per cent mentioned past medical history and 
medical history Significantly, the diagnosis was missing in 20 per cent 
The discharge advice letter received was 58 per cent, a half of which 
had illegible handwnting and a third lacked demographic informa- 
tions, date of admission and date of discharge. Only 60 per cent of 
anaesthetic sheets were received, half of these lacked patient demo- 
graphics and a third, the name of the anaesthetist Encouragingly, 
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the type of anaesthesia performed was recorded in all notes received. 
Remarkably, the coding department did not receive any operative 
notes Operative details were extracted from case notes and had 25 
per cent variability with the theatre hist which itself was missing m 4 
per cent of cases More taan two-thirds had incomplete filing of inves- 
tigation reports, namely pathology and again legibility was a problem 
in 25 per cent of case nctes. 

Conclusion: This study cells for improvement in the quality and quan- 
tity of information provided to the climecal coding for computerized 
storage. Retneval of data would then be accurate, simple and swift, 
and would serve as a veluable tool in research and audit, especially 
when large data are required to be collected. 
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Clinical outcomes and rytokines after elective colorectal surgery 


G Bergin, E.A. Bakez, P.A. Mallinder, P Royle and 
D J. Leaper Professerial Unit of Surgery, North Tees General 
Hospital, Stockton-on-Tees, Cleveland 


Background: The relationship of the expression of inflammatory cyto- 
kines, interleukin-6 (IL-6 and tumour necrosis factor-a (TNF-a) after 
colorectal surgery has teen examined in a prospective randomized 
study of total intravenous anaesthesia with propofol and postopera- 
tive epidural and patient-controlled analgesia 

Method: Seventy-nine patients have been recruited into this continuing 
study. Serum cytokines were measured peroperatively and at 1, 3 and 
10 days postoperatively using an ELISA technique Surgical complica- 
tions were classified as enastomotic leak, intra-abdominal collection, 
wound infection or dehiscence (perineal wound), sacral pressure sore 
or death. Clinical outcomes were related to analgesia and cytokine levels. 
Results: IL-6 and TNF- levels rose on all postoperative days and re- 
lated significantly on days 3 and 7 to complications IL-6 on day 7 in 
the complication group was 50 (9-591) pg/mL; median and range, and 
in the non-complication zroup 10 (2086, P<0-001, Mann-Whitney U- 
test) TNF-a on day 7 ir the complications group was 6 (0-37) and 2 
(0-18) ın the non-complications (P<0-001) IL-6 levels of > 100 pg/ 
mL were uniformly asseciated with a major complication or death 
These differences occurred irrespective of analgesia group 
Conclusion: Plasma IL-6 accurately predicts the occurrence of surgical 
complications after elective colorectal surgery 
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Tension-free mesh repair: recovery and recurrence after 1 year 


K. Rose, D. Wright, T. Ward and C. McCollum Swgicare, 
Manchester 


Background: The aim of this study was to seek confirmation of the 
very low recurrence anc complication rate of the tension-free mesh 
(TFM) inguinal hernia repair 

Method: Two hundred consecutive men with inguinal hernia were re- 
paired from November 1994 to July 1996 Repair was performed un- 
der local anaesthetic (LA) by preference using the Lichtenstein 
technique. Follow-up wes by postal questionnaire; all patients report- 
ing any problem were offered review by an independent surgeon 
Results: One hundred and seventy-eight (90 per cent) patients re- 
sponded, five (2:5 per cent) patients had died during the study period 
Ten patients had bilateral repairs, all but three simultaneously Two 
hundred and five repairs were performed at 198 operations LA was 
used ın 138 (78 per cent) cases and general anaesthetic (GA) in 40 
(22 per cent). The mean (range) duration of operation was 40 (28— 
$5) min for LA and 43 (25-75) min for GA Bilateral repairs under 


Posters 1-96 


GA took 62 (55-75) min. One hundred and eighteen (66 per cent) pa- 
tients were discharged on the day of operation and 60 (34 per cent) the 
following morning There were no re-adnussions One hundred and se- 
ven (60 per cent) were pain-free within 5 days and 100 (56 per cent) 
returned to normal activity within 2 weeks. There were no recurrences 
and no major complications. Two (1 per cent) had wound infections 
and nine (4 5 per cent) developed a haematoma or seroma, One hun- 
dred and thirteen (64 per cent) were satisfied and 63 (35 per cent) very 
satisfied with the operation and outcome 

Conclusion: The TFM repair 1s simple, safe, reliable and usually suita- 
ble for local anaesthesia as a day-case procedure. 
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Angiographic embolization for postoperative upper 
gastrointestinal haemorrhage 


A. Macdonald, J.J. Powell, D. Merlini, N. Starrit, P. Addison, 
D. Redhead* and A.K Sinwardena Departments of Surgery 
and * Radiology, Royal Infirmary of Edinburgh, Edmburgh 


Background: Severe postoperative upper gastrointestinal haemorrhage 
1s associated with a high mortality This study examues the effective- 
ness of selective mesentenc angiography (SMA) ın localizing a bleed- 
ing pomt and the ability of angiographic haemostatic methods to 
achieve definitive control. 

Method: A retrospective case note review of a consecutive series of ten 
patients undergoing urgent SMA for postoperative bleeding over the 
2-year period 1996-1998. Patients had undergone the following proce- 
dures’ Whipple pancreaticoduodenectomy (four), pancreatic necro- 
sectomy (three), total gastrectomy (one), cholecystectomy (one) and 
splenectomy (one). 

Results; SMA revealed a discrete bleeding point in eight patients 
Where a discrete bleeding point was identified, angiographic emboliza- 
tion using coils aclueved definitive haemostasis in six of eight. In one 
further patient embolization of both the left gastric artery and the gas- 
troduodenal artery was carried out for severe gastric variceal haemor- 
rhage after pancreatic necrosectomy in the absence of a discrete 
bleeding point with definitive control of bleeding Thus angiographic 
embolization achieved definitive haemostasis in seven patients 
(70 per cent) There was one death. This patient was in the group with 
negative SMA 

Conclusion: In this series, SMA revealed a discrete bleeding pomt in 
eight (80 per cent) patients with severe postoperative haemorrhage, 
with angiographic embolization achieving definitive haemostasis in a 
total of seven individuals (70 per cent). Our findings suggest that this 
technique ıs of value both as a diagnostic and a therapeutic modality 
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Tackling waiting lists in Wales — the Surgical Treatment Centre 
initiative 


G. Pritchard Princess of Wales Hospital, Bridgend, Mid 
Glamorgan 


Background: In 1990 the Welsh Office provided funds to establish a 
Surgical Treatment Centre ın a district general hospital to offer rapid 
treatment for patients resident ın Wales who were on long waiting lists 
with common but low pnority conditions such as groin herma and 
varicose veins (average waiting time for surgery 47 weeks). 

Methods: A dedicated unit was refurbished at a cost of £123,000 from 
a disused clerical area to create a 14-bed ward, outpatient clinic and 
administrative area. In 1997 the Surgical Treatment Centre integrated 
with a new, purpose built, Day Surgery Unit supported by a Patient 
Hotal to accommodate patients with long distances to travel The Cen- 
tre is staffed by two consultants and staff grade surgeons Two outpa- 
tient chmcs and six operating lists are held weekly to meet the Welsh 
Office Contract of 1000 procedures per annum which generates £0 5 


million pounds. Treatment 1s funded centrally at no cost to general 
practices. Patients are seen within 4 weeks of referral and admitted di- 
rectly from clinic for surgery or else given a convenient date. Direct 
open access for GP referral was allowed after 1995 once the backlog 
of long waiting patients had been treated Fifty-eight per cent of pa- 
tients travel more than 20 mules from neighbouring Health Authorities 
in Wales beyond the local catchment area. 

Results: Since 1990, 2646 Lichtenstern inguinal hernioplasties and 5492 
varicose vein procedures have been performed with zero mortality and 
3 per cent actual morbidity (although 14 per cent of patients perceived 
wound problems). One mesh has been removed for recurrence of 
herniation. 

Conclusion: The Surgical Treatment Centre has proved successful 
within Wales as an imaginative solution to the widespread problem 
of waiting lists for intermediate level elective surgery and this concept 
may be applicable to other regions of the NHS. 
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Separation of emergency from elective work in general surgery: 
effects on one consultant’s operating theatre workload 


I. Donnellan and R.A. Cobb Birmingham Heartlands and 
Solihull Hospital, Birmingham 


Background: This study aimed to analyse the effect of separation of 
emergency from elective activity on operating workload and traimng. 
Method: In August 1996 two changes ın provision of general surgical 
emergency care were instituted at one trust serving a population of 
about 500,000: 1) separation of emergency from elective activity For 
7 days ın every 56 each of eight general surgeons does no elective work 
when on emergency dutes; ii) a separate rota for vascular surgical 
emergencies covered by three vascular consultants. Data maintained 
of all operations performed, assisted or observed by one consultant 
general surgeon were analysed for each of 5 years from 1/5/93 to 30/ 
4/98 to quantify changes ın operating workload and training. 
Results: 





Year No Intermedsate ‘Traming’ operations Emergency day 
operations equivalents lst operations 
n kaj 
1993-4 349 582 108 31 0 
1994-5* 491 710 141 29 8 
1995-6 427 651 154 36 0 
1996-7 461 Ml 180 39 52 
1997-8** 475 744 151 32 62 


*includes 79 waiting hst untiative cases (no trainees involved), “includes 34 paediatric day 
cases (no trainees involved) 

Forty-seven (41 per cent) of the 114 operations on emergency day bsts m the last 2 years were 
“traiming’ operations (consultant operating jointly with, assisting or observing trainees) 
Conclusion: These data show’ i) an increase m the number of operations 
since 1996 due to greater involvement in emergency activity; u) use of 
the emergency day list for traimmg, iii) no evidence of less scheduled 
surgery since 1996, despite fewer elective lists; iv) a fairly constant pro- 
portion of ‘training’ operations (accounting for other vanables) over 
5 years. 
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Antibiotic sensitivities of translocating bacteria in surgical 
patients 


N.P. Woodcock, S. Mahadena, D Johnstone, P. Sudworth, 
C.J. Mitchell and J. MacFie Combined Gastroenterology 
Service, Scarborough Hospital, Scarborough 


Background: Bacterial translocation (BT) does occur in surgical pa- 
tients and is associated with an increase in septic morbidity. E colt 
is the commonest organism responsible The aim of this study was 
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to vestigate the antibiotic profiles of translocated organisms on the 
basis that this might influence choice of antibiotic prophylaxis 
Method: BT was determined by culture of mesenteric lymph nodes 
harvested at laparotomy. Antibiotic sensitivity of cultured organisms 
was measured by Stoke’s comparative susceptibility testing. Post- 
operative septic morbidity was recorded ın all patients Antibiotic pro- 
phylaxis in this study comprised intravenous cefuroxime and 
metronidazole shortly after induction of anaesthesia. 

Results: BT occurred in 51 of 447 patients (point prevalence 11-4 per 
cent) A total of 74 organisms were cultured, the most common being 
E. colt (42 per cent) Sixty organisms from 40 patients survived storage 
and were available for determination of antibiotic profiles. In 32 (80 
per cent) patients, all translocated bacteria were cefuroxime sensitive 
The remaming eight patients all grew at least one cefuroxime-resistant 
organism. Septic complications occurred more frequently in patients 
growing cefuroxime-sensitive organisms (40 per cent) compared 
to those ın whom cultures grew some cefuroxime-resistant species 
(25 per cent, P=n s.) No septic morbidity attributable to anaerobes 
was observed in this study. 

Conclusion: These unexpected results suggest that antibiotic prophy- 
laxus was ineffective against translocating organisms indicating a need 
for re-appraisal of prophylactic antibiotic policy 


Poster 031 


Laparoscopic repair of recurrent inguinal hernia 


S. El-Hasant, C.J. O’Boyle, P. Sedman, W.A. Brough and 

C. Royston Department of Upper Gastrointestinal Surgery 
and Laparoscopy, Hull Royal Infirmary, Hull and Stepping Hill 
Hospual, Stockport 


Background: Clinical review of all patients who had laparoscopic re- 
pair of recurrent guinal hernia during a 6-year period m two centres 
Method: Case notes of all patients undergoing surgery between May 
1992 and July 1998 were reviewed and patients recalled for outpatient 
chnal assessment, Each patient completed a questionnaire detailing 
postoperative symptomatology and overall satisfaction with the op- 
eration 

Results: Of 228 patients 56 (25 per cent) were lost to follow-up and 51 
(22 per cent) were asymptomatic and refused to attend clinic One hun- 
dred and twenty-one (53 per cent) returned for assessment There were 
117 males and four females The median age was 61 (19-88) years 
Twenty-five patients (21 per cent) had had more than one ipsilateral 
repair Initial surgery had been carned out by open repair ın 112 (93 
per cent) Surprisingly, 25 patients (21 per cent) had developed an ın- 
direct recurrence At laparoscopy 37 patients (31 per cent) were found 
to have a contralateral hernia which was repaired simultaneously 
Median postoperative follow-up was 27 (6-50) months. No patient 
had developed a further recurrence There was no case of testicular 
atrophy. Three patients (2 per cent) complained of muld persistent dis- 
comfort Three patients (2 per cent) had developed contralateral her- 
mas One hundred and nineteen patients (98 per cent) expressed a 
preference for laparoscopic surgery 

Conclusion: Laparoscopic repair of recurrent inguinal hernia is an ef- 
fective procedure associated with minimal morbidity and high patient 
satisfaction. The laparoscopic approach facilitates accurate assessment 
of the type of recurrence and diagnosis and concurrent treatment of 
clinically undetected contralateral hernias. 
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Registrar operative experience over 7 years: has there been a fall? 


NH. Boyle and P.G. Bentley Kent and Sussex Hospital, 
Tunbridge Wells, Kent 


Background: The implementation of the Calman report on specialist 
training and the introduction of the so-called New Deal for junior hos- 
pital doctors has reduced the period available for surgical training and 
consequently concern has been expressed that this has led to a reduced 
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exposure of surgical trainees to operative experience, especially emer- 
gency surgery This study assessed whether this 1s the case 

Method: The operative lagbooks of seven consecutive genera! surgical 
registrars at a single dist-ict general hospital over the period October 
1990 to September 1997 were examined. The total number of opera- 
tions performed by each trainee or at which they assisted a consultant 
(caseload) was recorded. Every procedure was classified using a mod- 
ified British United Provident Association (BUPA) schedule of proce- 
dures and each operation was scored using the recommended fee for 
an ‘intermediate’ procedare. This derived a score based on the ‘inter- 
mediate equivalent’ (LE) for every operation and the number of IEs 
(workload) was calculated for both routine and emergency surgery 
The IEs per service equivalent value (SEV) were calculated using the 
modified BUPA scale and accorded an SEV of 0 75 to each of the re- 
gistrars. Finally the number of emergency laparotomies, appendicec- 
tomes and groin hernia repairs were calculated. 


Registrar's 1990-9: 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 
role 





P 289 285 418 297 430 443 137 
Elective PA 177 6l S4 116 94 189 80 
A 90 68 98 152 73 43 128 
r 261 196 200 206 263 282 195 
Emergency PA 10 22 14 9 2 43 23 
A 28 2 20 11 43 16 26 


Total 855 654 804 791 906 1016 588 
P= performed alone, PA = assisted by consultant, A = assisted consultant 


Overall mean operative workload in terms of IEs per SEV was 1069 
per annum (SD = 194) When those procedures at which the trainees 
had been assisting a consultant rather than performing the procedure 
themselves e:ther alone or assisted by a consultant were excluded, this 
resulted in a mean of 892 [Es per SEV per annum (SD =262) All the 
registrars performed in excess of 50 appendicectomies (mean = 67, 
SD=11) and 25 emergeacy laparotomies (mean=51, SD=16) The 
number of emergency groin hernia operations was small with a mean 
of seven (SD =3) 

Conclusion: This study provided no evidence that there has been a re- 
duction in operative experience over the last 7 years. In all years this 
appeared to be equal to or exceed reasonable expectations 
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Nurse endoscopists: a drospective study of a combined 
percutaneous endoscopic gastrostomy service 


C.D. Sutton, C Pollazd, S.A. White, J Lawson, 
A.R. Dennison Leicester General Hospital, Leicester 


Background: Percutaneous endoscopic gastrostomy (PEG) 1s a com- 
mon method for the provision of nutrition in patients with dysphagia 
The aim of this study was to assess the effectiveness of an exclusively 
nurse-led PEG service. 

Method: Over a 12-month period all patients referred for PEG inser- 
tion were prospectively reviewed All relevant demographic and clini- 
cal details were recorded on a computerized database. The nurse-led 
PEG service comprised two nurse specialists both of whom underwent 
a strict traning protocol All PEGs were inserted in the endoscopy de- 
partment under light secation and local anaesthesia The success of 
PEG insertion by the clinical nurse specialists was compared to those 
inserted by the gastroenterologists in the same time penod. 

Results: The results are summarized ın the table below 


Cunieal nurse specialist (= 30) Gastroenterokogists (n= 15) 





Age (years) 69 73 
Sex (male) 19 (63) 11 (73) 
Indications dysphagia 21 (72) 12 (80) 
feeding 9 (33) 3 (20) 
Complications 
Morbxiity/mortality 0 0 
Success of insertion 30 (130) 13 (87) 


All mean values, percentages ın parentheses 


Conclusion: An exclusively nurse-run PEG service can be a safe and ef- 
fective procedure with appropriate training and supervision 
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The role, uses and limitations of fine needle aspiration cytology 
in the investigation of superficial lymphadenopathy 


M.M. Yassin, T.F. Lioe, H. Elliott, D.C. Allen and 
R A.J. Spence Department of Pathology and Department of 
Surgery, Belfast City Hospital, Belfast 


Background: This study aimed to assess the role of fine needle aspira- 
tion cytology (FNAC) in the investigation of patients presenting with 
superficial lymphadenopathy, and whether the technique can help to 
reduce the need for surgery in this group of patients 

Method: Two hundred aspirates from 190 patients with enlarged 
superficial lymph nodes were obtained over a 7-year period ın a com- 
bined surgical/FNAC clinic In addition to cytological examination, 
aspirated material was used ın ancillary tests to help with the differen- 
tial diagnosis in some cases 

Results: A definitive diagnosis was achieved in over 77 per cent of the 
cases: benign 52-7 per cent, malignant 25 1 per cent The diagnostic ac- 
curacy was 94 4 per cent, sensitivity 85-4 per cent and specificity 100 
per cent. The false-negative rate was 12:5 per cent but decreased to 
3-5 per cent when lymphomas were excluded. There were 36 cases of 
metastatic disease the majority of which were from a primary breast 
carcinoma. The main diagnostic difficulty was in distinguishing low- 
grade lymphoma from reactive hyperplasia. 

Conclusion: Used in the proper setting FNAC can provide a definitive 
diagnosis ın the majority of cases especially those relating to recurrent 
malignancy or metastatic disease This technique 1s cost-effective, of 
high diagnostic accuracy and results ın considerable resource savings. 
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Recurrence of adult groin hernias 5 years after repair in a 
district general hospital 


J W.F. Catto, F L. Hinson, R. Hall 
York 


York District Hospital, 


Background: The aim of this study was to measure the 5-year recur- 
rence rate of groin hernia repairs performed at York District General 
Hospital ın 1991. Recurrence rate ıs probably the most umportant 
measure as to quality of inguinal herma repair. Despite the number 
of repairs done each year there are remarkably few studies of the med- 
ium- to long-term outcome published. 

Method: A consecutive cohort of all adult patients who had a grom 
hernia repair in 1991 was studied We looked at technique, anaes- 
thetic, day case, elective or emergency, grade of surgeon, previous re- 
currence and bilaterality Assessment was by postal and telephone 
survey. All those who replied with recurrence and 100 without were 
then clinically examined, to validate the survey. 

Results: There were 539 hernias (488 patients). Most repairs were darn 
or Bassin: type A total of 40 recurrences were detected, physical 
examination detected five recurrences ın people who had previously 
denied this. The primary unilateral recurrence rate was 3-9 per cent 
This was significantly different from the bilateral (13 7 per cent) and 
recurrent (24-6 per cent) No other sigmficant differences were found 
Conclusion: It was concluded that these repairs were not satis- 
factory for bilateral and recurrent hernias The postal survey failed 
to detect 5 per cent of the recurrences, making this an unreliable 
method of detection 
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Early experience with laparoscopic pancreatectomy 


B.J. Ammori, A. Vezakis, D. Davides, M. Larvin and = * 
M.J. McMahon Leeds Institute for Minimally Invasive 
Therapy (LIMIT), Wellcome Wing, The General Infirmary, 
Leeds 


Background: This study aimed to describe early results of laparoscopic 
pancreatectomy, and to discuss its limitations and future perspective. 
Method: Between 1993 and 1998, nme patients underwent laparo- 
scopic distal pancreatectomy for endocrine tumours (n=4), cyst- 
adenoma (n= 3), adenocarcinoma (n= 1) and chronic pancreatitis (n= 1). 
Results: There were seven women and three men. The median age of 
patients was 62 (range 30-83) years Distal pancreatectomy with sple- 
nic preservation was performed in eight patients, and enucleation 1n 
one patient. The ultrasonic dissectors were utilized and facilitated dis- 
section Nonetheless, the procedure was converted to open pancrea- 
tectomy in two patients. The pancreas was divided with a linear 
stapler in eight patients and with the harmonic scalpel in one Median 
operative time was 300 (range 240-360) min Postoperative pancreatic 
fistula developed tn two patients in whom the pancreatic stump was 
not oversewn, and responded to radiological and supportive manage- 
ment There were no postoperative deaths. Median postoperative hos- 
pital stay was 12 (range 5-60) days All laparoscopically treated 
patients remain well at a median follow-up of 24 (3-36) months. 
Conclusion: Laparoscopic pancreatectomy 1s a technically demanding 
procedure, but appears feasible and safe Oversewing of the divided 
pancreatic stump may reduce the risk of pancreatic fistula The bene- 
fits of the laparoscopic approach remain to be demonstrated. 
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Day-case laparoscopic cholecystectomy 


B.J. Ammori, D. Davides, A. Vezakis, M. Larvin, ILG Martin 
and M J. McMahon Leeds Institute for Minimally Invasive 
Therapy (LIMIT), Wellcome Wing, The General Infirmary, 
Leeds 


Backgrownd: Day-case laparoscopic cholecystectomy (LC) offers 
patient convemence and cost savings. This paper reviews our experience 
with day-case LC over a 6-year period to deterrnne its applicability and 
safety, and patent satisfaction 

Method: Of 744 consecutive patients who underwent LC at our insti- 
tution between 1992 and 1998, 140 (19 per cent) were selected for day- 
case surgery. Selection criteria included American Society of Anesthe- 
siologists (ASA) score of 1 or 2, absence of morbid obesity, low risk 
for common bile duct stones, and convemence. Age alone was not con- 
sidered a miting factor. Patient satisfaction with day-case surgery was 
assessed by questionnaire at 6 weeks follow-up 

Results: The annual number of patients undergoing LC increased gra- 
dually, but the proportion of patients scheduled as day-case remained 
static (median 18-5, range 16-22, per cent) One hundred and 
seventeen of 140 (84 per cent) patients were discharged home on the 
day of the operation. Two patients were re-admitted with abdominal 
pain; of which one underwent a negative re-laparoscopy The reasons 
for an overnight hospital stay were anaesthetic in 12 (52 per cent), 
surgical ın seven (30 per cent), and social or logistic in four 
(18 per cent) patients There were no conversions. Ninety-nine of 
105 patients (94 per cent) who completed questionnaire were satisfied 
with day~case surgery. 

Conclusion: In carefully selected patients, day-case LC is highly achiev- 
able and safe, and provides high patient satisfaction. 
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Management of biliary fistula following trauma 


I.J. Beckingham*, M. van Rensburg, J E.J. Krige, 

P.C. Bornman and J. Terblanche Departments of Surgery, 
*Queens Medical Centre, Nottingham, and University of Cape 
Town and Groote Schuur Hospital, Cape Town, South Africa 


~ 


Background: This study aimed to identify the frequency, management 
and outcome of biliary fistula after liver trauma in a tertiary referral 
trauma centre, and propose a classification system based on prognosis 
and management. 
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Method: Between 1987 and 1997, 465 patients were admitted to 
Groote Schuur hospital with liver trauma. Forty-eight (10 3 per cent) 
subsequently developed a bibary fistula (ongoing bile leak for 
> 1 week after injury). Data was collected prospectively on the Liver 
Trauma Database 

Results: Patients presented with bile leaks (92 per cent} or strictures 
(8 per cent) Initial management consisted of percutaneous drainage 
(90 per cent) and imaging of the biliary system by endoscopic retro- 
grade cholangiopancreatography (ERCP) (77 per cent), percutaneous 
transhepatic cholangiography (6 per cent), T-tube (2 per cent) Imaging 
was not possible in seven patients (14 per cent) Leaks were classified 
according to their anatomical location on cholangiography- extra- 
hepatic (common bile duct (CBD), common hepatic duct), central (left 
and night hepatic ducts and main sectoral ducts) or peripheral (seg- 
mental and subsegmental ducts) Management was by percutaneous 
drainage alone; with additional endoscopic sphincterotomy or stenting 
of the CBD; or hepaticoojeyunostomy and/or liver resection. 





Sate of bihary kak Percutanous Endoscopie sphlincterotomy Surgery 
drainage only or stent 

Extrahepatic (n= 10) 0 4 6 

Central (n= 16) 2 9 5 

Penpheral (n= 15) 9 6 o 

Unknown (n= 7) 5 2 0 


Conclusion: Biliary leaks are a common complication of liver trauma 
occurring in 10:3 per cent of cases. Initial management should consist 
of establishing adequate percutaneous drainage and endoscopic drar- 
nage of the bile duct, and was the definitive management in 77 per cent 
of cases in this series. Ongoing leakage (failure of conservative man- 
agement) correlates directly with duct size and requires surgery 
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Emergency pancreatoduodenal resection 


IJ Beckingham*, J E.J. Krige, P.C. Bornman and 

J Terblanche Department of Surgery, *Queens Medical 
Centre, Nottingham, and University of Cape Town and Groote 
Schuur Hospital, Cape Town, South Africa 


Background: Most pancreatic injuries can be managed by either drai- 
nage or distal resection Pancreatic and biliary disruption ın the pan- 
creatic head with duodenal ischaemia has a high mortality rate and 
may require resection as the definitive treatment. 

Method: Eleven patients underwent a pancreatoduodenectomy for 
trauma dunng a 72-month penod. All patients were men, median 
age 24 (range 14-40) years Seven had sustained gunshot wounds 
tvolving the head of the pancreas and four had blunt trauma to the 
abdomen; nine of the 11 patients were shocked on admission to the 
trauma unit. The median delay between injury and definiuve operation 
was 4 (range 2-88) h. The mean number of associated injuries was 3 4 
and six patients had associated inferior vena cava mjunes Nine under- 
went a pylorus-preserving pancreatoduodenectomy and two a stan- 
dard Whipple resection because injury extending to involve the 
pylorus precluded a pylorus-preserving resection Eight patients had 
a pancreatojejunal anastomosis and three a pancreatogastrostomy 
The mean Injury Severity Score was 13-8 The median mtraoperative 
blood replacement was 12 (range 8-32) units 

Results: The median duration of surgery was 5 h 35 min (range 4 h 
20m-6h 45min) Two patents died postoperatively of multi-organ 
failure. Five patients developed anastomotic leaks caused by pancrea- 
tic (two), biliary (two) or duodenal (one) leaks. Two had delayed gas- 
tric emptying and three required percutaneous catheter dramage of 
intra-abdomunal fluid collections. Two patients had late complica- 
tions, one developed alcohol-induced pancreatitis and the other mal- 
absorption, which resolved with pancreatic enzyme replacement. The 
factors complicating surgery were the presence of shock on admission, 
the number of associated injuries, coagulopathy, hypothermua, gross 
bowel oedema and traumatic pancreatitis. 

Conclusion: Pancreatoduodenectomy 1s a life-saving procedure for 
complex devitalizing ınjury to the pancreatic head and the pylorus pre- 
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serving variant of the clessic Whipples can be safely employed ın the 
majority of cases. Lumiting factors are severe haemorrhage and asso- 
ciated injuries 
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Is there a place for surgical palliation in malignant biliary 
obstruction? 


R. Dawson, M. Alrava, P.S. Basnyat, B Kianifard and 
M.H. Lewis East Glamorgan General Hospital, Mid Glamorgan 


Background: In jaundice owing to unresectable mahgnant biliary 
obstruction, bilary entenc bypass was the universally accepted treat- 
ment before endoscopic and percutaneous stenting became possible 
However, they were not without limitations Surgery and internal by- 
pass have the advantage of establishing reliable biliary drainage, con- 
firming irresectability, froviding histological diagnosis and dealing 
with associated problems such as gastnc outlet obstruction but they 
have the disadvantage of a perceived high morbidity and mortality. 
The aim of this study was to clarify the role of surgery in this scenario 
Method: Records of all patients undergoing surgery for unresectable 
malignant bihary obstruction in one umt were reviewed retrospectively, 
Results: Forty-one patients (23 men) were identified Cause of obstruc- 
tion was pancreatic cancer (n=35), cancer of the gall bladder (n= 2), 
cholangrocarcinoma (n= 2), metastatic lymph node deposits (n= 1), 
and penampullary cancer (n™1). Operations performed were chol- 
edochoenterostomy (n=30), Segment II] bypass (#=3), hepatico- 
Jesunostomy (n=3), cholecysto-jeyunostomy (n= 4), and open bihary 
stenting (n= 1). Six patients had gasteroenterostomy. All had histol- 
ogy confirmed at operation. Postoperative complications (17 per cent) 
included sepsis (n=1), wound infection (n=3), subphrenic abscess 
(n=1), external fistula {n= 1), and infenor vena cava obstruction 
(n=1) Twenty-three patients (56 per cent) went home directly from 
hospital and 13 (31 per cent) went for a period of convalescence before 
going home There were five perioperative deaths (10 per cent) Med- 
ian hospital stay was 13 (range 7-60) days None of our patients re- 
quired further intervention before succumbing to their disease 
(median survival 7 months) 

Conclusion: Open biliary bypass should be one of the options consid- 
ered, indeed the treatmert of choice in a selected group of patients be- 
cause of the excellent pa_hation and quality of life tt offers 
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Pilot study of virtual hepatic resection using three-dimensional 
reconstruction of helical CT angioportograms 


S.J. Wigmore, D.N Eedhead*, XJ. Yan*, J Casey, 

K.K Madhavan, E.J. Curne and O.J. Garden University 
Departments of Surgery and * Radiology, Edinburgh Royal 
Infirmary, Edinburgh 


Background: The aim of this study was to establish the accuracy of vir- 
tual hepatic resection using three-dimensional (3D) reconstructions of 
computed tomography angioportograms (CTAP) images in determin- 
ing volume of liver resected in the planning of resectional hver surgery 
Method: A retrospective study was conducted involving 25 patients 
scheduled for liver resect.onal surgery Using computer mapping tech- 
nology 3D models were constructed of helical CTAP images From 
these 3D models tumour volume, total hepatic volume and functional 
liver volume was calculated and was compared with body weight. The 
3D liver models were th2n subjected to a virtual hepatectomy along 
established anatomical p-anes and the resected liver volume was calcu- 
lated. The resected volume predicted by the radiologists (blinded to the 
actual weight) was compared with the specimen weight measured fol- 
lowing hepatic resection. 

Results: A significant correlation was observed between body weight 
and functional liver volume (total liver volume — tumour volume) 
(Q =0 8, P=0 001) but not total liver volume (r=0 35, P=0 13) 3D 
CTAP predicted resected liver volume mean 876 mL (SD 358) com- 
pared well with resected “iver weight mean 817 g (SD 356) (correlation 
of weights and volumes -=0:97, P=0-0001) 
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Conclusion: Virtual hepatectomy of 3D CTAP reconstructed images 
provides an extremely accurate prediction of hver mass removed dur- 
ing subsequent hepatic resection We intend to combine this techno- 
logy with an assessment of liver function to attempt to predict patients 
at risk of developing liver failure following hepatic resection. 
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The economics of pancreatic debridement in a district general 
hospital in the climate of managed care 


J.W.F Catto, L. Condon, J Wilson* and D.J. Alexander 
Department of Surgery and * Anaesthesia, York District 
Hospital, York 


Background: This study aimed to calculate the cost of pancreatic de- 
bridement at York District Hospital (YDH) With the onset of mana- 
ged care likely, we discuss if pancreatic debridement ın a large district 
genera! hospital is cost effective. 

Method: YDH serves a population of 300,000. There were approxi- 
mately 1000 patients admitted with acute pancreatitis to YDH be- 
tween 1994 and 1998. Twelve of these went on to have pancreatic 
debridement surgery. The cost of each of these was calculated from 
the duration and placement of stay, the number of therapeutic inter- 
ventions, drug regimens, nutntional support and the cost of their patho- 
logical and radiological unvestigations Separate ITU and HDU costs 
were calculated using an average charge per TISS point (Therapeutic 
Intervention Scoring System) We then compared our costs with other 
published series 

Results: There were four men. The mean age was 57 (range 19-73) 
years The average stay was 45 days, of which six were on the ICU. 
Most had one operation, however two patients required five each 
All had numerous blood tests (mean 87), x-rays (mean 11) and aver- 
aged 9 days on intravenous antibiotics The mean cost for each patient 
was £25,540 and the range was £8,534 to £130,000. The cost 1s sumlar 
to other series (including inflation), from regional teaching centres. 
Managed care guidelines are difficult in pancreatitis It 1s umportant 
to have clinicians with experience at all levels of care 

Conclusion: The cost for pancreatic debridement 1s similar ın a large 
district general to that ın a regional teaching hospital There are signif- 
icant cost implications rf their care moves to regional centres alone. 
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The effect of plasmapheresis on the outcome of severe acute 
pancreatitis 


R.A. Al-Mufti, C.J Ryan, R.T. Mathie and 

RCN, Williamson Department of Gastrointestinal Surgery, 
Hammersmith Hospital, Imperial College School of Medicine, 
London 


Background: The release of multiple inflammatory mediators has been 
established dunng the course of acute pancreatitis and their serum 
levels correlate well with the seventy of the disease, both locally in 
the pancreas and systemically in the multiple organ dysfunction syn- 
drome. The aim of this study was to examine the effect of removal 
of multiple inflammatory mediators by plasmapheresis on the course 
of severe acute pancreatitis in the rat. 

Method: Acute severe necrotizing pancreatitis was induced in 10 adult 
male Wistar rats by a combination of biliopancreatic duct infusion of 
glycodeoxycholic acid and arterial infusion of caerulein. Data were 
compared to those ın sham-operated controls (n= 10) The effect of 
plasmapheresis with on-line multisorbent treatment of plasma was ex- 
amuned ın a disease group (n= 10) and ın a control group (n= 10), 
using three colums in series to remove as many of the known inflam- 
matory mediators and interleukins as possible including endotoxin, inter- 
leukin (IL)}-6, IL-1, and tumour necrosis factors Treatment started 2 h 
after induction of pancreatitis and continued for 1 h to treat one complete 
plasma volume. At 7 h, blood pressure and PaO, were measured, and 
pancreatic sections were examined and scored histologically 


Results: Compared with controls at 7 h, the pancreatitis group dis- 
played reduced mean arterial blood pressure [mean (SEM) 77:8 (3 7) 
vs 108-2 (2-2) mmHg, P<0 0001] and reduced PaO, [667 (1:9) vs 
1152 (59) mmHg, P<00001] Treatment with plasmapheresis 
corrected the reduction in blood pressure [mean (SEM) 117-0 (3 7) 
mmHg, P<0-0001] and restored PaO, levels [mean (SEM) 99 6 (1 8) 
mmHg, P<0-0001] There was also marked improvement m histologi- 
cal scoring of pancreatitis (oedema, acinar necrosis, inflammatory in- 
filtration, haemorrhage and fat necrosis) in the treated group 
compared to pancreatitis (median 8 25 vs 13, P = 0 0002). 
Conclusion: In this experimental model of severe acute pancreatitis, 
treatment by plasmapheresis 2 h after induction of pancreatitis 
corrected circulatory and respiratory failure and ameliorated pancreatic 
inflammation. Removal of multiple inflammatory mediators by plasma- 
pheresis may have a role in the treatment of multiple organ failure and 
ın limiting or preventing pancreatic necrosis in a severe attack. 
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Factors contributing to failure of laparoscopic cholecystectomy 


C. Wong, H.S. Rigby* and C.P Armstrong Department of 
Surgery and *Department of Pathology, Frenchay Hospital, 
Frenchay, Bristol 


Background: Despite increasing expertise ın laparoscopic cholecystect- 
omy (LC) some patients still require conversion to open surgery. An 
audit reviewed a difference in conversion rate between men and 
women which prompted this study to establish factors that may con- 
tribute to failure of LC 

Method: A prospective study of all elective laparoscopic cholecystect- 
omy attempted under a single consultant firm. Conversions were iden- 
tified and their clinical and operation notes reviewed to determine the 
reason for conversion. Hospital admissions for cholecystitis, preopera- 
tive endoscopic retrograde cholangiopancreatography (ERCP) and 
histology were reviewed 

Results: Between October 1990 and May 1998, 1536 consecutive 
patients underwent laparoscopic cholecystectomy. There were 1104 
women and 432 men (261) The median age was 54 (12-96) years 
Previous hospital admission for cholecystitis was necessary in 161 
(10 5 per cent) and 399 (26 0 per cent) underwent preoperative ERCP 
for suspected common bile-duct stones The overall conversion rate 
was 2-5 per cent (38 cases). This group comprised of 21 women and 
17 men with a respective conversion rate of 1-9 per cent and 3 9 per 
cent The causes for conversion were due to ‘impossible dissection’ 
(25 cases), ‘uncertain anatomy’ (nine) and to ‘control bleeding’ (four) 
There was no significant difference in femalezmale conversion rate in 
the ‘uncertain anatomy’ and ‘control bleeding’ subgroups. In the cate- 
gory of ‘impossible dissection’ the conversion rate for men was 39 
tumes that of women The histological diagnosis of xanthogranuloma- 
tous cholecystitis was prevalent in the impossible dissection category 
x? test confirmed being male, history of hospital admussion for chole- 
cystitis and xanthogranulomaous cholecystitis as independent factors 
affecting the success of LC. 

Conclusion: These results suggest that there may be a gender difference 
in the aetiology and severity of gall stone disease. Thus 1s reflected by a 
significantly higher conversion rate for male than female undergoing 
laparoscopic cholecystectomy 
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Time course of neutrophil activation in patients with acute 
pancreatitis i 


A. Steven, S.A Robertson, S Evans, C.R. Carter, C.W. Imrie 
and C.J. McKay University Department of Surgery, Glasgow 
Royal Infirmary, Glasgow 

Background: There ıs evidence that multiple organ failure (MOF) 18 
mediated by activated neutrophils By examining the pattern of neu- 
trophil activation during the early stages of acute pancreatitis we 
may identify those patterns at risk of developing MOF. 


Rs T Geen Wal GA Gona? 1 Tune 1909 


A 


X 


Method: Blood samples were obtained from 57 patients with acute 
pancreatitis. Organ failure was determined using the Atlanta Criteria. 
Thirteen patients were in organ failure at the tume of sampling and a 
further six developed organ failure within the following 72 h. A whole 
blood chemiluminescence assay was developed using phorbol myris- 
tate acetate (PMA) as the stimulant and luminol as the light-enhancing 
substrate.. The phagocytic respiratory burst was measured using an 
MLX luminometer (Dynex tectnologies) where activity was expressed 
as the Vmax the maximum rate of change 1n light intensity (RLU/min) 
Results: In 13 patients with organ failure, neutrophil respiratory burst 
was markedly elevated. At admission there was no significant differ- 
ence in the respiratory burst of those who developed organ failure fol- 
lowing admission and those who did not (P=0 2008). The respiratory 
burst of those who subsequently developed organ failure increased sig- 
nificantly over the next 48 h but was unchanged ın those who did not 
(P =0-0064). 

Conclusion: Activation of neutrophils 1s associated with the develop- 
ment of organ failure. In those patients who developed organ failure after 
admission, the time course of neutrophil activation suggests a further 
inflammatory stimulus or ‘second hit’ occurs during the first 72 h. 
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Liver resection for benign non-cystic hepatic lesions 


R.W. Parks, S.J. Wigmore, E.J. Currie, K.K Madhavan and 
O.J. Garden Department of Surgery, Edinburgh Royal 
Infirmary, Edinburgh 


Background: Hepatic resection 1s recommended for liver adenomas 
and other symptomatic non-cystic benign liver lesions, however, this 
is a major undertaking with potential for sigmficant morbidity and 
mortality. The aim of this review was to analyse the results of such 
procedures in a specialist hepatobiliary unit. 

Method: Between September 1989 and August 1998, 38 patients under- 
went liver resection for hepatic lesions which subsequently proved to be 
benign. There were 30 women (79 per cent) and eight men (21 per cent), 
with a mean age of 44 (range 23-69) years The aetiology was focal 
nodular hyperplasia (11), haemangioma (six), adenoma (five), abscess 
(four), primary sclerosing cholangitis (three), benign bile-duct stricture 
(three), bile-duct injury (two), pseudotumour (two), cystadenoma (one) 
and intrahepatic calculi (one) A major hepatic resection (> four seg- 
ments) was performed in 29 patients (76 per cent) because of the suspi- 
con of malignancy or due to the extent of the lesion The remaining nine 
patients (24 per cent) underwent segmentectomy or atypical resection 
Results: The median operation time was 210 (range 45-450) min, with 
a median blood loss of 1135 (range 0-4000) mL. Ten patients (26 per 
cent) required a blood transfusion There were no deaths Four 
patients (11 per cent) developed major complications and nine patients 
(24 per cent) had minor morbidity The median postoperative stay was 
10 (range 4-33) days. 

Conclusion: Major liver resection can be undertaken for bemgn hepatic 
abnormalities with low morbidity and mortality. Patients with hepatic 
lesions which are symptomatic or are suspicious of malignancy should 
be offered liver resection ın a specialist hepatobiliary unit 
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Rootine intraoperative hepatic ultrasound in patients with 
colorectal cancer 


~~ RJ. Longman, J.F. Stebbing, R.J. Davies and 


he 


M.G. Thomas Colorectal Unit, Bristol Royal Infirmary, Bristol 


Background: As many as 20 per cent of patients with colorectal cancer 
have hepatic metastases at the time of colorectal resection This study as- 
sessed the use of routine mtraoperative hepatic ultrasound (IOUS) to de- 
tect early asymptomatic liver metastases n patients with colorectal cancer. 
Method: Seventy-eight patients underwent potentially curative resec- 
tions for colorectal carcinoma, of which there were 48 men and 30 
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women with a median ege of 66 (range 40-82) years All patients 
had either a preoperative abdominal computed tomography (CT) or 
transabdominal ultrasound (US) scan to screen for hepatic metastases 
At surgery, the falciform ligament was divided and the liver bimanu- 
ally palpated IOUS of tae liver was performed on all patients using 
an Aloka SSD-210DX (II) real-time echocamera with a 5-MHz lmear- 
array transducer. Hepatic lesions identified were recorded and, where 
appropriate, biopsied for histological evaluation 

Results: Preoperative imaging identified four patients with hepatic 
lesions (two benign; two malignant). IOUS identified lesions in a 
further 13 patients (22 per cent) not previously detected by routine pre- 
operative investigation. Seven were metastatic and six were benign 
lesions No lesion found preoperatively was missed by IOUS In one 
patient IOUS identified additional lesions m both hepatic lobes where 
preoperative CT only detected a single metastasis 

Conclusion: Intraoperatrve hepatic ultrasound improved the detection rate 
of asymptomatic hepatic metastases in patients with colorectal cancer 
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Abnormal hepatic perfusion index (HPI) predicts recurrence of 
colorectal carcinoma 


A.I. Sarela, H.G. Gallagher, R.C.A. Macadam, 

D.S O’Ruiordain, A. Farkin* and P.J. Gullou Professorial 
Surgical Unit and * Department of Medical Physics, St James's 
University Hospital, Leeds 


Background: Detection cf derangement in hepatic blood flow may 
identify m advance patents who are at high risk of developing 
recurrence following curative resection of colorectal carcinoma 
(CRC) This study investigated the value of HPI, which 1s a ratio of 
the gradient of hepatic arzenal to total hepatic blood flow, as a predic- 
tive marker 

Method: HPI was measured preoperatively by dynamic hepatic scinti- 
graphy in 39 consecutive patients who underwent curative resection of 
primary CRC. Liver and lung metastases were excluded by magng 
Disease-free survival was computed by the method of Kaplan-Meier 
and survival charactenstics compared using the Log rank test 
Results: Abnormally high HPI was detected in 19 (49 5 per cent) pa- 
tients and was significantly more frequent in association with locally 
advanced (T3 and T4) than with early-stage (T1 and T2) tumours 
[17 of 29 (59 per cent} vs 2 of 10 (200 per cent), respectively, 
P=0 04] There was no association with abnormal HPI and frequency 
of lymph node metastases of listopathological cnitena of tumour 
aggressiveness. During a median postoperative follow-up of 18 months, 
recurrent disease was detected in stx of 19 (32 per cent) patients with 
abnormal] HPI in comparison to one of 20 (5-0 per cent) patients with 
normal HPI (P=0-04). The disease-free survival rate of patients 
with abnormal HPI was significantly lower than that of patients with 
normal HPI (58 2 per cent vs 90 0 per cent; P=0 04) 

Conclusion: Locally advanced CRC 1s frequently associated with de- 
ranged hepatic blood flow. Patients with abnormal HPI are at 
mcreased risk of recurrent disease; HPI may, therefore, serve as an 
additional prognostic variable in the nsk:benefit analysis for making 
decisions regarding admmustration of adjuvant chemotherapy. 
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The immume response io laparoscopic colorectal surgery 


J.A. Grabham, R. Pararajasingam, D. Chillistone, 
W.W Barrie and M.L Nicholson Leicester General 
Hospital, Leicester 


Background: A proposed advantage of laparoscopic surgery is a re- 
duced attenuation of the immune response during the postoperative 
period This study compares such responses after laparoscopic and 
open colorectal procedures 

Method: Thirty patients underwent major laparoscopic colorectal sur- 
gery and 30 equivalent open procedures. Total lymphocyte counts, 
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T-cell subsets and C-reactive protein were measured preoperatively 
and on the first and third postoperative days. Clinical recovery mile- 
stones were also recorded. 

Results: All procedures produced a reduction in total lymphocyte 
counts, a shift from T-helper to T-suppressor cells, a reduction in 
the number and activity of natural killer cells and a nse in C-reactive 
protein. There were no significant differences between the laparo- 
scopic and open groups. Return of enteric function and postoperative 
hospital stay were both better after laparoscopic procedures 
Conclusion: Preliminary results suggest that laparoscopic colorectal 
surgery allows more rapid postoperative recovery. The apparent 
preservation of the immune response following intermediate laparo- 
scopic surgery 1s not sustained following major laparoscopic colorectal 
procedures. 
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Diagnostic colonoscopy in patients with colorectal cancer: 
results of a UK Audit 


C.A. Maxwell-Armstrong, J. Mella, A. Biffin, A. Radcliffe, 
J. Stamatakis and R.J.C. Steele Department of Surgery, 
Queen’s Medical Centre, Nottingham 


Background: A proportion of colorectal cancers will be associated with 
either synchronous tumours or polyps, which may be clinically impor- 
tant if not detected This study aumed to assess whether surgeons are 
viewing the whole of the large bowel preoperatively, to exclude the 
presence of synchronous lesions 

Method: An audit recorded details of the management of 3520 patients 
with colorectal cancer, by 157 surgeons Data were collected from 52 
hospitals ın Trent and Wales, over 12 months between July 1992 and 
December 1993 

Results: In 355 (10 per cent) patients the diagnosis of colorectal cancer 
was made colonoscopically Where documented, total colonoscopy 
was achieved in 145 cases, with 122 procedures regarded as ıncom- 
plete. No significant difference existed between these groups in terms 
of age, sex, tumour stage and ASA grade. After incomplete examina- 
tion, 55 patients underwent a barnum enema, itself reported as com- 
plete in only 45 cases. Fifty-seven patients had no further 
mvestigation after their initial colonoscopy Overall, 26 1 per cent of 
all patients did not have complete visualization of the large bowel pre- 
operatively 

Conclusion: Total colonoscopy is achieved in less than 50 per cent of 
cases of colorectal cancers diagnosed endoscopically In patients 
who have had an complete examination, only one third go on to 
completion of a barum enema. 
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The importance of electrophysiological investigation of patients 
with faecal incontinence 


A.S. Gee and P Durdey University Department of Surgery, 
Bristol Royal Infirmary, Bristol 


Background: Anal endosonography has become the investigation of 
choice for patients with faecal mcontinence, to the extent that electro- 
physiological investigation has become relatively neglected. We evalu- 
ated the electrophysiological abnormalities in patients with faecal 
incontinence, 

Method: One hundred and eleven patients were investigated by means 
of vector manometry, endoanal ultrasound, pudendal nerve terminal 
motor latency (PNIML) and mean fibre density (MFD) on single 
fibre electromyography On the basis of manometry and ultrasound 
patients were classified as having traumatic mcontmence secondary 
to sphincter trauma or idiopathic faecal incontinence secondary to 
dysfunction of an intact anal sphincter complex. 

Results: The electrophysiological results for patients and controls are 
given in the table below 


Patent group a PNIML MPD 
Traumatic n 215 (1 85-2 4)" 2 (17-2 9° 
Neurogenic 39 25(2327t 2 (1 7-235tt 
Control 40/17 2 (19-2 15) 16 (1 45-1 7) 


*P=O 01, **P<0-001, tP<0 0001, tHtP=0 0003 vs controls, Mann-Whitney U-test Figures 
are medians (interquartile range) 


Conclusion: These data indicate that neurologizal trauma is an integral 
part of the pathophysiology of faecal incontinence of both traumatic 
and idiopathic aetiologies. Simple tests may not give a true indication 
of the extent of the injury and an integrated approach to physiological 
unvestigation and imaging ıs required 
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The use of topical nitrates for the treatment of anal fissures and 
anal pain in a district general hospital 


T. Qureshi, M.A. Tomlinson, M. Aslam, K.P.K. Reddy and 
E.R.T.C. Owen Colorectal Unit, Crawley Hospital and 
Sussex NHS Trust, Crawley, Surrey 


Background: This study aimed to document the healing ratë of anal fis- 
sures and reLef of symptoms ın patients with anal pain, when treated 
with topical 0 2 per cent glyceryl trinitrate (GTN) as an outpatient. 
Method: A retrospective case-note review was performed on all 
patients prescribed topical GTN under the care of a single colorectal 
surgeon between June 1997 and September 1998 We identified patient 
symptoms and clinical signs at presentation and at clinical review after 
an 8-week course of GTN applied twice daily. Drug-related side- 
effects, reasons for non-compliance, and the number of patients 
requiring sphincterotomy were recorded 

Results: Fifty-eight patients were prescribed GTN, median age was 44 
(range 21-81) years and there were 29 men. Presenting symptoms 
comprised pain alone (17 per cent), pam and bleeding (59 per cent); 
other symptoms (14 per cent); and pain, bleeding and other syptoms, 
(10 per cent). Clinical examination revealed an anal fissure in 59 per 
cent, increased anal tone ın 74 per cent and a sentinel pile ın 19 per 
cent. Exammation was normal in 5 per cent and not possible in 
7 percent Atchnical review 56 per cent of the 34 patients with a docu- 
mented anal fissure were healed Eleven patients presented with pain 
but no fissure, of whom 73 per cent were cured or smproved and 
27 per cent unchanged Three patients (5 per cent) suffered a drug- 
related side-effect, two headaches and one hypersensitivity. Seven 
patients (13 per cent) did not attend follow-up, but telephone review 
confirmed their symptoms had resolved. Eight patients (15 per cent) 
required subsequent sphincterotomy 

Conclusion: Topical 0-2 per cent GTN is effective in healing overt anal 
fissures, provides good rehef of anal pain, and 1s well tolerated. 
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A phase I/II trial of vaccination with a novel murine monoclonal 
anti-carotid endarterectomy (CEA) antibody in patients with 
advanced colorectal cancer 


A.P. Zbar, H. Thomas, D Snary, R.W. Wilkinson, E.L. Ross, 
M. Wadhwa, T.G. Allen-Mersh and W.A. Kmiot Imperial 
College Hammersmith Hospital, Department of Surgery, 
Chelsea and Westminster Hospital, Imperial Cancer Research 
Fund, London ` 


Background: PR1A3 1s a novel murine anti-CEA monoclonal antibody 
used for unaging CEA-bearing colorectal tumours, binding only to 
CEA-expressing cells and not to soluble CEA The aims of this study 
were to assess the toxicity, immune responsiveness and stimulated cy- 
tokine profile of patients with advanced colorectal cancer receiving re- 
peated PR1A3 vaccination 

Method: Fifteen patients with metastatic colorectal cancer were repeat- 
edly immunized intradermally with PR1A3 using three different doses 
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Antibody response cascades were assessed by in-house ELISAs against 
the Fab fragment of PRIA3 and a recombinant peptide containing the 
PR1A3 epitope. Proliferation assays and flow cytometry of peripheral 
blood lymphocytes incubated with mitogens and recall antigens were 
performed Cytokine production (interleukin (IL)-2, interferon-y and 
IL-4) from supernatants of incubations were estimated by ELISA 
and bioassay. 

Results: No toxicity was observed and disease progressed in all 
patients Ten patients developed delayed-type hypersensitivity reac- 
tions to vaccination with lumited idiotypic responses Normalization 
of previously subnormal mitogen proliferation occurred in most 
patients with proliferation to CEA and PRIA3. There was a shift in 
cytokine profile with enhanced IL-2 and interferon-y production and 
a fall in IL-4 production. 

Conclusion: The unique nature of PR1A3 directs immune responses to- 
wards cell-based CEA expression possibly by a shift in mducıble cyto- 
kine production during immunotherapy and through the generation of 
tumour-specific anti-idiotypic antibodies 


Poster 054 


Colorectal cancer surgery in octogenarians 


A.E O. Coker, G. Lakin and K.B. Hosie Department of 
Surgery, Northern General Hospital, Sheffield 


Background: Increasing longevity in the population has resulted in 
large numbers of elderly patients presenting with cancer The moral 
and ethical dilemmas of operating in these patients are complex. This 
study aimed to audit prospectively the outcome of colorectal cancer 
surgery ın patients > 80 years 

Method: From January 1997 to October 1998 all patients undergoing 
surgery for colorectal cancer have been audited prospectively Mode of 
presentation, POSSUM score on admission, type of surgery per- 
formed, stage of tumour, postoperative morbidity and mortality, hos- 
pital stay, and mortality at 6 months were compared in patients over 
80 [group A, n = 44 (25 per cent)} with patients under 80 [group B, 
n = 131 (75 per cent)] 

Result: Patients in group A were more likely to be admitted as emer- 
gency (55 per cent vs 24 per cent P<0001), have unresectable 
tumours (14 per cent vs 7 per cent P = 0 5), have more postoperative 
complications (62 per cent vs 50 per cent P >0 5), have higher peri- 
operative mortality rate (20 per cent vs 7 per cent P<0-05) and longer 
hospital stay (mean 20 days vs 14 days) Cardiorespiratory disease was 
a significant contnbutor to morbidity and mortality ın elderly patients 
The distribution of tumours and their histopathological classification 
was similar in both groups. Sixty-two per cent (7 = 26) of those who 
had surgery were alive and well at 6 months 

Conclusion: Whilst octogenarians do have an increased morbidity and 
mortality the majority were alive and well at 6 months The large num- 
ber presenting as emergency suggests pre-symptomatic screening may 
be appropriate ın this group 
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The gastroscope: a useful colonoscope? 


K.P.K. Reddy, S. Clark, T-Qureshi, M A. Tomlinson, 
M Aslam and ER T.C. Owen Colorectal Unit, Crawley 
Hospital and Sussex NHS Trust, Crawley, Surrey 


Background: This study aimed to determine whether the gastroscope 
will allow completion lower gastrointestinal (GI) endoscopy after stan- 
dard and paediatric colonoscopes have failed 

Method: A retrospective analysis was undertaken on all lower GI 
endoscopies performed in the colorectal unit between March 1996 to 
October 1998. The information was obtamed fron the patient endo- 
scopy register and the computerized database ın the hospital. 
Results: A total of 1985 lower GI endoscopies (66 per cent colono- 
scopies, 34 per cent flexible sigmoidoscopies) were performed under 
intravenous sedation When necessary an antispasmodic was given 
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Examination failed in 40 (2 per cent) patients The reason for failure 
ın 90 per cent was an inatulity to intubate the recto-sigmoid or sigmoid 
colon due to underlying severe diverticular disease (50 per cent), in- 
flammatory strictures (1© per cent), adhesions (12 per cent), extrinsic 
compression (6 per cent) or tumours (13 percent) In these 40 patients, 
36 (90 per cent) had successful intubation and completion examination 
with a gastroscope This enabled accurate diagnosis and the planning 
of formative managemert strategies, avoiding surgery ın 50 per cent 
of patients In the ‘gastroscope’ group complete examination to the 
terminal deum and caecum was achieved in 50 per cent and 80 per cent 
respectively The four (10 per cent) remaming patients who failed all at- 
tempts at lower GI endoscopy were investigated by alternative modalities 
Conclusion: The gastroscope proved a useful adjunct to lower GI 
endoscopy, when standard colonoscopes failed This technique has 
allowed improved diagnostic yield and more informed treatment plan- 
ning in a difficult patient group 
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The effect of endothelin-1 antagonism on tumour development 


E.H Asham, M Loizidou, G. Burnstock* and I. Taylor 
Department of Surger) and * Autonomic Neu osctence Institute, 
University College London Medical School and The Royal Free 
Medical School, London 


Background: Endothelin-1 (ET-1) 1s a recognized vasoconstrictor pep- 
tide that acts through tw> receptors ET, and ETg It has been impl- 
cated ın the regulation of growth ın a number of tumours The am of 
this study was to assess the effect of mtraportally infused ETA and 
ETB receptor antagonists on the development of liver metastases. 
Method: Lister hooded rats received a dose of 1 x 10° MC28 syn- 
generic tumour cells into the portal circulation on day 0 In the first 
arm of the study the anrmals were divided up into five groups (n=6 
per group) receiving BQ123an ET, antagonist, PD142893 a non- 
selective ET, and ET, antagonist, A-192621 an ET, receptor antagonist 
saline only and saline plus an intramuscular injection of 0 1 mg kg 
acepromazine, a hypotensive agent which acts as a contro! for the 
vascular effects of ET-1 antagonism. In the second arm of the study, 
the agents were given via portal vein indwelling catheter on day 2, 4, 
and 6 days after tumour cell ioculation 

Results: The only group that demonstrated a significant reduction in 
tumour load compared to the saline control group (paired t-test) was 
in those ammals receiving BQ123 which gave a mean of 0 64 + 0 20, 
(expressed as ratio of the saline control group), P<0 05 (paired 1-test) 
PD 142893 gave a mean cf 1 10 + 0.9, P=ns, A-192621 was 113 + 
0-88, P=ns and the saline/lacepromazine group was | 41 + 070, 
P=ns. In the days 2, 4, and 6 group, none of the agents produced sig- 
nificant reductions ın turcour load compared to the control group pro- 
ducing values (mean + SD) of 1-11 + 081 for BQ123, 1 02 + 0 58 for 
PD 142893, and 175 + 17 for the saline/acepromazine group 
Conclusion: These results suggest that ET-] may promote tumour cell 
implantation and establishment of micrometastases ET, antagonism 
via portal vein infusion at the time of tumour implantation reduced 
liver tumour load 
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Definitive primary repair reduces subsequent recurrence of 
parastomal herniation 


A.C. de Beaux, S.J. Wigmore, D.W. Hamer-Hodges, 
P.R. Bolina and M Cunlop Departments of Surgery and 
Urology, Western Genzral Hospital, Edinburgh 


Background: This study aimed to audit the management of parastomal 
hernia in patients attending the general surgery and urology depart- 
ments of a teaching hospital 

Method: All patients witk a diagnosis of parastomal herniation identi- 
fied from a computer database (containing operation notes, clinic and 
discharge letters) over 8 years from 1990 were studied Details of the 
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onginal surgery, follow-up and surgical intervention relating to the 
parastomal herma were recorded 

Results: Parastomal herma was identified m 89 patients (men = 43) 
who had a median age of 62 (range 23-84) years. The median time 
from surgery to parastomal herniation was 36 (range 3-420) months. 
No significant difference was observed between the frequencies of the 
three hernia types (ileostomy 23, colostomy 33, ileal conduit 33). One 
or more herma repair was undertaken in 48 patients, two of whom 
died within 30 days (4-2 per cent) Of the 41 patients who had not under- 
gone herma repair, 31 (76 per cent) had only minor or no symptoms, 
seven (17 per cent) were deemed unfit for surgery and three (7 per cent) 
patients were awaiting surgery Hernia repair was less frequently under- 
taken in patients with malignant pathology at original surgery (17 of 
44) than benign pathology (31 of 45), P=0-04. Of the 48 pnmary 
hernia repairs undertaken, 15 have recurred on follow-up. Nine of 
these 15 were repaired a second tume and four have since recurred 
again One patient had undergone three repairs Recurrence following 
parastoma] hernia repair was reduced if the repair involved a laparo- 
tomy (with stoma reversal n=5, resiting n=5, or repair of hermal 
defect from the inside n= 13) rather than external parastomal hernia 
repair alone (recurrence rates 4 of 23 vs il of 25 respectively, 
P=005). Recurrence following parastomal hernia repair was not 
influenced by age, sex, pathology, emergency repair or suture type. 
Conclusion: Parastomal herniation poses significant morbidity and 
mortality to the patient and additional workload to the surgeon De- 
finttrve primary repair involving laparotomy 1s associated with re- 
duced recurrence rate. 
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Preservation of the rectal musculature in restorative 
procotocolectomy 


D.G. Corry, M. Scott, O.A. Fajobi and N.S Williams 
Academic Department of Surgery, The Royal London Hospital, 
London 


Background: Although rectal mucosectomy has been abandoned in 
pouch surgery, preservation of the rectal musculature might preserve 
rectal sensation and enhance function. Using a simplified technique 
of muscosectomy we have preserved more of the rectal musculature 
and compared functionally and physiologically, the patients under- 
going the new procedure with those having the standard operation. 
Method: In eleven patients with ulcerative colitis following total colect- 
omy without division of the inferior mesenteric artery, the rectum was 
mobilized from the pelvis and divided at the pelvic floor, with sparing 
of the superior recta! vessels. The rectum was opened longitudinally, a 
mucosal proctectomy was performed throughout its length, and 
wrapped around an ileal ‘J’ pouch, which was stapled to the anus 
Function and physiology were assessed after ileostomy closure (mean 
11-4, range 4-24, months) by questionnaire, manometry and balloon 
distension and compared to 10 patients who underwent restorative 
proctectomy without preservation of the rectal seromuscular cuff 
(mean 22:3, range 8-42) months. 

Results: ‘Normal’ pelvic perception of rectal distension was retained 
both in response to the pouch filling with faeces and to artifical disten- 
sion in nine of 11 patients with rectal preservation and ın four of 10 
patients without. No significant difference could be found between 
the groups with respect to any other measured parameter save length 
of follow-up (P <0 05). 


Rectal preservation Standard operation 





24-h frequency 6 6 (1-12) 6 8 (2~10) 
Maxımum squeeze pressure (cmH20) 186 (107-240) 170 (90-230) 
First constant sensation (mL) 63 (13-140) 75 (26-150) 
Desire to defecate (mL) 109 (60-180) 89 (31-190) 


Conclusion: Conservation of the rectal musculature maintains the sen- 
sation of rectal distension and filling It remains to be seen if function 
1s improved over prolonged follow-up. 
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Endoanal ultrasound revisited 


G. Kaur, A Gardiner and G.S. Duthie Academic Surgical 
Unit, Castle Hill Hospital, Cottingham, Hull 


Background: Endoanal ultrasound (EAUS) allows detailed inspection 
of the muscle layers of the anal sphincter apparatus, however, associa- 
trons between clinical, manometric and sonographic parameters re- 
main unresolved, with varying results from different studies. The 
aum of this study was to evaluate sonographic data of the internal anal 
sphincter (LAS) both qualitatively and quanutatively in mcontinent 
and constipated patients 

Method: One hundred and five incontinent and 58 constipated patients 
underwent anal manometry and EAUS The IAS thickness at 12 00, 
15 00, 18 00 and 21-00 h was measured in both groups. 

Results: Mean IAS thickness was 2:200 mm in constipated patients 
compared to 1 928 mm in incontinent patients (P<0 005). Comparing 
corresponding measurements at each position, the only significant dif- 
ference was found at 12:00 (P<0 001) Resting pressures were signifi- 
cantly lower in incontinent patients (P<0 001), but no association was 
found with LAS thickness IAS deficiency or extreme thinning was 
found ın 10 of the incontinent group with associated EAS deficiency 
ın eight, only one of the five patients in the constipated group with 
IAS deficiency/thinning had associated EAS deficiency. 

Conclusion: EAUS remains complementary to manometry However, 
1t can yield considerable hitherto unexplored data in anorectal 
disorders. 
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The efficacy of glyceryl trinitrate ointment for anal fissure in 
clinical practice 


S.A. Wemyss-Holden, P. Haslam and D. Hemingway 
Department of Surgery, Leicester Royal Infirmary, Leicester 


Background: In randomized, controlled clinical trials, glycerol trini- 
trate (GTN) ointment has been shown to heal anal fissures in almost 
70 per cent of patients This tnal aimed to assess the effectiveness of 
this treatment in routine clinical practice 

Method: Fifty-five consecutive patients with chronic anal fissure who 
presented to the colorectal outpatient department were treated by 
the topical application of GTN and included ın the study The diagno- 
sis of anal fissure was made at proctoscopy and prescriptions were 
given by all grades of doctor from SHO to consultant. Each patient 
was assessed with regard to the following critena age, sex, time from 
onset of symptoms to treatment, compliance, length of treatment and 
length of follow-up Any patient who was unable to comply with treat- 
ment or who failed to respond underwent lateral sphincterotomy as a 
day case 

Results: Of the 55 patients studied, 16 (29 per cent) were men and 39 
(71 per cent) were women. Mean age at presentation was 36-5 (range 
17-75) years. Median time from the onset of symptoms to starting 
treatment was 4 months (2 weeks—4 years). Comphance with treatment 
was good in 49 (89 per cent) patients. However, five (9 per cent) 
patients did not complete the full course of treatment due to headaches 
and one (2 per cent) patient stopped due to pregnancy The mean 
length of treatment was 9 weeks (2 days—5 months) and patients were 
followed-up for a mean of 3 months (6 weeks—1 year). Symptomatic 
cure was achieved in 42 (76 per cent) patients; the remaining 13 
(24 per cent) patients required lateral sphincterotomy 

Conclusion: This trial ın routine clinical practice has confirmed the 
findings of previous randomized, controlled clincal trials that GTN 
ointment 1s effective treatment for anal fissure. Treatment with 
GTN ointment should replace surgery as the first-line treatment ın 
these patients. 


Re T Quee Val RK Gunnl 1 Tune 1090 


a 


"F 
7 


Poster 061 


The pharmacokinetics of glycerine trinitrate following 
application to the anal canal 


S. Amin, J. Lund, M. Jonas, D. Barrett*, N. Shaw*, 

M. Bruce*, J.H. Scholefield Departments of Surgery and 
*Pharmaceutical Science, University of Nottingham, 
Nottingham 


Background: 0 2 per cent glycerine trinitrate (GTN) ointment applied 
to the anal verge reversibly lowers maximum anal resting pressure 
(MARP) Headaches occur in 40-50 per cent of patients usually within 
the first 15 mim. The principal effect on the MARP may be local and 
the headache may be linked to systemic absorption. This study aimed 
to examine the systemic absorption profile of GTN and to identify any 
correlation between blood levels of GTN, reduction in MARP and the 
presence of headache 

‘Method: MARP was measured using a solid state anal manometry 
catheter before and for a further 45 min after application of 05 gm 
0-2 per cent GTN ın 10 volunteers. Blood samples for analysis of the 
concentration of GTN and its metabolites were taken prior to applica- 
‘tion of GTN and at 15, 30, 60 and 120 min after application of GTN 
and subsequently analysed for GTN using gas chromatography 
‘Results; MARP fell by a mean of 53 4 per cent (range 38-89 per cent). 
Seven of the ten volunteers developed headache. The average tume of 
onset of headache was 22 (range 4-54) min The mean concentration 
of GTN was greatest at 30 and 15 min respectively (4-3 ng/mL, 
31 ng/mL). However, even at 60 and 120 min GTN was detected, 
the levels were <I ng/mL The level of the metabolites GDN, 
GMN were <1 ng/mL 

Conclusion: GTN was detected throughout the 120 min probably due 
to the constant release from the anal GTN reservoir The onset of the 
headache did not correlate with the times at which systemie levels of 
GTN were maximal There was also no correlation between the degree 
of drop in resting anal pressure and either the development of head- 
ache or the blood levels of GTN 
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The histological effect of short-course preoperative radiotherapy 
on rectal carcinoma i 


A.G. Heriot, C. Finlayson* and D Kumar Departments of 
Colorectal Surgery and * Histopathology, St. George’s Hospital, 
London 


Background: Preoperative short-course radiotherapy for rectal carci- 
noma has demonstrated a survival benefit. The am was to investigate 
the effect of preoperative radiotherapy on the histology of rectal car- 
cinomas and surrounding normal mucosa 

Method: Histological specimens from 24 patients who had undergone 
preoperative radiotherapy and surgery for rectal carcinoma were com- 
pared with specimens from 24 patients, matched for Dukes’ stage, who 
had undergone surgery alone Stained sections were reviewed simulta- 
neously by two observers who assessed the tumour body, tumour edge 
and normal mucosa for evidence of radiotherapy effect 

Results: The radiotherapy group were graded as being more poorly 
differentiated (P=0-04) and showed more vascular invasion 
(P=0 02). There was increased eosinophil infiltration in the control 
group (P=0 0007) and increased desmoplasia in the tumour body in 
the radiotherapy group (P=0-0012). There was no evidence of tumour 
regression overall, although two patients in the radiotherapy group 
showed increased fibrosis at the tumour edge The normal mucosa 
ın the radiotherapy group demonstrated eosinophil infiltration of 
the crypts and lamina propria (P=0 0001 and P=0 007, mucin deple- 
tion (P<0-0001), and increased necrosis (P<0-0001) and apoptosis 
(P<0-0001) 
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Conclusion: Preoperative short-course radiotherapy produces striking 
alterations in the normal mucosa Changes ın the tumour do occur 
but are more subtle 
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The morbidity of loop ileostomy closure 


M.A. Kuttyanawala, A.D. Scott, J.S. Jameson Glenfield 
General Hospital, Leizester 


Background: A loop ileostomy 1s easier to manage than a loop colo- 
stomy and is increasingl used as a procedure of choice for decompres- 
sion We report our experience over 4 years. 

Method: Patients having closure of a loop leostomy were identified 
from the department computer database where data are entered pro- 
spectively This information was cross-checked from the stoma- 
therapy department which maintains separate records All retrieved 
information was verified by inspecting the case notes 

Results: Seventy-one locp ileostomies were closed in 69 patients Indi- 
cations included anterio- resection for rectal cancer (n= 32), adenoma 
(n=3), diverticular disease (n=7), restorative proctocolectomy for 
ulcerative colitis (n=12), anastomotic leak (7=4), others (n= 12) 
The median interval to closure was 17 (range 4-70) weeks Thurty 
(42 per cent) patients had problems in managing their stoma Four 
patients had their ileostomy closed in the same admission as the initial 
operation, due to inabiity to self care for the ileostomy Complica- 
tions after closure were seen in 21 (29 per cent) patients. Six patients 
had major complications: further laparotomy for peritonitis (three), 
entero-cutaneous fistula (two), and small bowel obstruction from 
anastomotic stricture (one) Two patients with peritonitis required for- 
mation of a loop ileostomy that was later closed without further com- 
plications. The median length of hospital stay after closure of the 
ileostomy was 8 (range 3-84) days 

Conclusion: Faecal diversion while not preventing anastomotic de- 
hiscence reduces the potential lethal effects of faecal leak and resulting 
septicaemia. There is, however, significant morbidity associated with 
loop ileostomy closure. 
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Laparoscopic Hartmann’s procedure for perforated diverticular 
disease 


A.G. Patel, I.J. Martin, L. Layanı, N.A. O’Rourke, 
L.K Nathanson and G.A. Fielding Department of Surgery, 
Royal Brisbane Hospstal, Brisbane, Queensland, Australia 


Background: This study aumed to compare the result of laparoscopic 
and open Hartmann’s procedure for perforated diverticular disease 
Method: Between 1993 and 1998, 11 patients underwent laparoscopic 
Hartmann’s for perforated diverticular disease, 10 were completed 
successfully Durıng the same period, other surgical units within our 
hospitals performed 28 open Hartmann’s procedures 

Results: There was no difference ın mortality (20-26 per cent), oper- 
ating time (110-96 min), blood loss, median hospital stay (11—12 days) 
between the laparoscop:c and open Hartmann’s groups However, the 
clinical wound infection rate in patients surviving over 5 days was sig- 
nificantly greater in the open Hartmann’s group (50 per cent) com- 
pared to the laparoscopic group (0 per cent) (P<0-05). 

Conclusion: Laparoscopic Hartmann’s procedure 1s an effective and 
novel approach to the management of perforated diverticula: disease 
It eliminates the necessity for large abdominal wounds, that have a 
high clinical fection rate 
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A 10-year review of colovesical fistulae 


R Cahill, D Ryan, G. McGreal, P Neary, W. Kirwan and 
H P. Redmond University Department of Surgery, Cork 
University Hospital, Wilton, Cork, Ireland 


Background: Colovesical fisculae are uncommon We reviewed 30 
patients who presented with this condition to study the presentation, 
diagnosis, treatment and the outcomes 

Method: This was a retrospective chart review 

Results: Of the 30 patients (mean age 535, range 16-84, years; 
19 men), 27 had true colovesical fistulae whereas three had fistulae 
at the anastomotic site following panproctocolectomy and ueoanal 
pouch formation for ulcerative colitis The remaining causes were di- 
verticular disease (n= 16), Crohn’s disease (n™8) and pelvic malig- 
nancy (n™6), five of whom had adjuvant radiotherapy In two 
patients the fistula represented the first manifestation of the under- 
lying disease (one had diverticular disease, the other had Crohn’s) 
Most patients presented with urinary symptoms Faecaluna (74 per 
cent) and pneumatunia (56 per cent) were the most common complaints, 
followed by haematuria (26 per cent), sepsis (26 per cent) and abdom- 
inal pain (14 per cent). Symptoms were present for a mean of 55 (range 
2-270) days before presentation Diagnosis was made ın 17 patients by 
the characteristic history alone, by banum enema tn 81x, cystoscopy in 
sıx, computed tomogram ın two and by cystography ın one. In two pa- 
tients plain radiology revealed air in the bladder Urine cultures were 
positive ın 12 patients [coliforms (n= 4), pseudomonas (n= 3), candida 
(1 =3) and streptococcus faecalis (n=2)] Eight patents were treated 
medically, including the three with J-pouches and five who were unfit 
for anaesthesia, Sigmoid colectomy was the commonest operation 
(n= 6), followed by Hartmann’s procedure (n= 5, none has been re- 
versed), anterior resection (n=5), defunctioning colostomy (n= 4) 
and nght hemicolectomy (n=2) Mean postoperative stay was 16 days 
Early postoperative complications included pneumoma in four 
patients while pulmonary oedema, acute urinary retention, pulmonary 
embolus, intra-abdominal sepsis requiring reoperation and wound 
infection occurred in one patient each There were no penoperative 
deaths. These patients have now been followed-up for an average of 
36 months (range 10 days—10 years). Two have developed incisional 
herniae while one developed an enterocutaneous fistula between the 
defunctioned loops of bowel and the skin Eight patients have died 
of unrelated causes or tumour metastases. 

Conclusion: Colovesical fistula still represents a challenge of diagnosis 
and treatment. Appropnate surgical management is consistent with a 
low morbidity outcome 
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A new assessment of sphincter function using anal manometry 


G. Kaur, A. Gardiner and GS. Duthie Academic Surgical 
Unit, Castle Hill Hospital, Cottingham, Hull 


Background: Differences ın sphincter physiology ın incontinent and 
constipated patients remain the subject of many studies In a previous 
study, we had found that estimation of sphincter work done repre- 
sented as area under a sustained squeeze (SS) curve yielded important 
information regarding external sphincter function This study com- 
pared sphincter function in incontinent and constipated patients using 
a sumilar method 

Method: Life Impact Analysis (LIA) and Wexner scores, resting pres- 
sure (RP), maximum squeeze pressure (MSP) and SS time were ob- 
tained in both groups. The area under the curve and wave activity 
during the SS were computed 

Results: There was a significant negative correlation between LIA and 
area under the curve in both groups (P=0 031; P=0 04). No differ- 
ence ın RP or SS time was seen (mean 47-89 mmHg and 28 32 s m 
incontinent patients and 39-29 and 45 75 ın constipated patients). A 
significant difference in MSP (P=0 05) was found (incontinent mean 
84-42; range 6-302, constipated mean 60, range 8-198) Surprisingly, 
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no significant difference ın area under the SS curve was found in la- 
boratory data (P=0 7) Similarly, there was no difference in the anal 
or rectal activity index on wave analysis during an SS. 

Conclusion: Analysis of sphincter work done in incontinent and con- 
stipated patients as represented by area under a curve highlights dif- 
ficulties in laboratory studies of these patients 
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The role of primary anastomosis in the management of 
colovesical fistulae 


N. Williams, C.D Sutton, R. Karoo, T.R. Terry*, 
W.M. Thomas and M.J. Kelly Department of Surgery and 
*Urology, Leicester General Hospital, Leicester 


Background: The evolution of a surgical strategy biased towards prmary 
anastomosis following surgery for colovesical fistula was assessed 
Method: Retrospective case-note review. 

Results: Over 5 years, 51 (29 men) patients with a colovesical fistula were 
managed operatively. Presenting symptoms were: urinary tract infection 
(90 per cent), faecaluria (71 per cent), pneumaturia (62 per cent), abdom- 
inal pain (53 per cent) and haematura (39 per cent). Diagnostic tests 
were: cystoscopy (71 per cent), barium enema (59 per cent) and colono- 
scopy (43 per cent). Surgical intervention was’ 28 sigmoid colectomy, six 
loop colostomy, six Hartmann’s procedure, five anterior resection, three 
pelvic clearance, two mght hemicolectomy (both Crohn's disease) and 
one panproctocolectomy (Crohn’s disease) Histological diagnoses were, 
diverticular disease (71), colon cancer (nine), Crohn’s disease (four), 
transitional cell carcinoma (one) and trauma (one) The primary anasto- 
mosis rate was 69 per cent (35 patients) of which the anastomotic leak 
rate was 4 per cent (two patients) The mayor complication rate was 16 
per cent [DVT (6 per cent), myocardial infarction (4 per cent), anasto- 
motic leak (2 per cent) and stroke (2 per cent)] and the 30-day mortality 
was 4 per cent. The mmor complication rate was 25 per cent [wound 
infection (21 per cent), chest infection (4 per cent)]. Follow-up at 1 year 
revealed a good result ın 86 per cent (44 patients) with two deaths at 
16 and 18 months after surgery from carcinomatosis 

Conclusion: In the management of colovesical fistula, when the lesion 
1s resectable then a pnmary anastomosis 1s a safe and viable option. 
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The effect of preoperative short-course radiotherapy on rectal 
carcinoma stage 


A.G. Heriot, R. Vowles, J. Glees* and D. Kumar Department 
of Colorectal Surgery and * Radiotherapy, St. George’s 
Hospital, London 


Background: Using endorectal ultrasound, the aim was to assess the 
effect of short course preoperative radiotherapy on the sonographic 
appearance and stage of rectal carcinoma 

Method: Eleven patients with biopsy-proven rectal carcinoma (five 
men and six women) were examined by transrectal ultrasound prior 
to radiotherapeutic or surgical intervention. This was repeated 3 days 
after completion of preoperative short-course radiotherapy (25 Gray, 
5 #, over 5 days, three-beam technique) ummediately prior to surgery. 
The real-time images were assessed by the operator and by a second 
observer to produce a concordant view of depth of penetration of 


the tumour and the presence of metastatic lymph nodes in the mesor-"> 


ectum. Operative specimens were staged according to the TNM classi- 
fication and the sonographic stage pre- and postradiotherapy were 
compared with the histopathological stage 

Results: Short-course preoperative radiotherapy affected the sono- 
graphic appearance of rectal carcinoma with thickening of the rectal 
wall and the appearance of oedema within the tumour. The depth of 
tumour invasion was identified correctly in 73 per cent of patients fol- 
lowing radiotherapy, with perfect concordance with the depth prior to 
radiotherapy There was no evidence of tumour downstaging in any of 
the patients. Prediction of the presence of metastatic lymph nodes fol- 
lowing radiotherapy was correct in 55 per cent of the tumours. All 
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nodes identified on endorectal ultrasound were subsequently con- 
firmed to be involved on histology There was no evidence of nodal 
downstaging due to preoperative radiotherapy. 

Conclusion: Short-course preoperative radiotherapy exhibited sono- 
graphically detectable rectal wall thickening and oedema within the 
tumour The beneficial effects of preoperative radiotherapy delivered 
ın this fashion do not appear to be mediated by either tumour or nodal 
downstaging. 
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Functional outcome after pelvic pouch surgery for ulcerative 
colitis decreases an otherwise enhanced quality of life 


A O’Bichere, K Wilkinson, S. Rumbles, C Norton, 
C. Myers, C. Green and R.K S. Phillips St Mark’s Hospital/ 
Northwick Park Institute for Medical Research, Harrow 


Background: Evaluation of perceived drawbacks of surgery for ulcerative 
colitis (UC) and their contribution to patient quality of life were studied 
Method: This was a retrospective study of 103 patients following sur- 
gery for ulcerative colitis Seventy-one completed questionnaires were 
returned, men 31, women 40 in three groups [Koch Pouch (KP)-11, 
end ileostomy (EL)-30, pelvic pouch (PP)-30] Four instruments 
[monetary award (MA) for continuing disability based on govemment 
guidelines, rank order (RO), Visual Analogue Scale (VAS 1-10) and 
SF-36] were used to evaluate seven selected items: body image (BD), al- 
tered bowel emptying (ABE), diet (D), odour (O), clothes (C), noise 
(N) and sexual relationships (SR), percerved as drawbacks of surgery 
(proxy of quality of hfe). Twenty-three of 30 PP patients (staged pro- 
cedure with temporary ileostomy) completed a 2nd VAS for the seven 
items (given a hypothetical case where it was not possible to construct 
PP) Results were analysed by Mann-Whitney U-test (two indepen- 
dent group medians) Kruskal-Wallis (> two independent group med- 
ians) and Wilcoxon (matched pairs) 

Results: The median MA did not differ significantly between men 
(£35,000) and women (£37,500), P=097 (Mann-Whitney U-test) 
and between the three groups EI (£40,000), KP (£30,000), PP 
(£40,000) P=0 97 (KW) Median scores of seven problems [1 = worst 
and 7= least (RO)] showed, BI [EI=4, KP=2, PP=5; P=0-01 (KW)], 
ABE [EI =4, KP=3, PP=1, P=0 002 (KW)] and on the VAS [I-10, 
(1=least and 10=worst problem), BI [EI=8, KP=8, PP=5, P=0 06 
(KW), ABE [EI=5, KP=7, PP=8; P=0-01 (KW)] P-value was 
>0 05 for the three groups using the SF-36. VAS in 23 PP patients 
(hypothetical case) revealed significant improvement in six problems 
(BI, D, O, C N and SR, P<0 001) but not for ABE, P=0 11 (Wilcoxon) 
Conclusion: There was a surprisingly poor score for function after 
pouch surgery compared with ileostomy which offset any advantage m 
body mage Attempts to improve function are warranted from this study 
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Complications of rubber band ligation of haemorrhoids in the 
outpatient clinic 


P.S.P. Senapati, S. Paulvannan, N. Kumar and P.J. Billings 
Wrexham Maelor Hospital, Wrexham 


Background: This study armed to determine complications and patient 
satisfaction following rubber band ligation (RBL) of haemorrhoids in 
the outpatient clmic The complications were recorded in the form of early, 
intermediate (up to 2 weeks) and late complications (2 weeks-2 months). 
Method: In a prospective study 120 patients suffermg from grade 2.and 
grade 3 haemorrhoids and mucosal prolapse underwent a single ses- 
sion of RBL using the Kilroid (Astratech, Stonehouse) haemorrhoid 
ligator. The male to female ratio was 1 1 and patients were aged 23— 
83 years. Patients were observed for immediate complications ın the 
cline and were followed-up for intermediate and late complications 
by telephone questionnaire Patients scored pain on a numerical ana- 
logue score. We were unable to contact 12 patients, therefore 108 were 
entered into the study 
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Results: Immediate complications were seen in 85 (79 per cent) of the 
patients. Discomfort was the predominant symptom in 62 (57 per 
cent). Pain was muld ın 21 (19 per cent), moderate in 27 (25 per cent) 
and severe in sıx (5 per cent) Sixteen (14 per cent) had vasovagal epi- 
sodes and two (2 per cent) had bleeding One patient was admitted 
overnight for pain control. Intermediate complications were encoun- 
tered in 80 (74 per cent] patients Sixty-two (57 per cent) experienced 
some discomfort, 29 (27 per cent) noted some bleeding and 24 (22 per 
cent) were unable to perform normal activities on the day of RBL 
Twenty-two (20 per cen:) experienced moderate pain, 22 (20 per cent) 
noted severe pain and 17 (16 per cent) muld pain Ten (9 per cent) had 
difficulty in passing urins, six (6 per cent) had difficulty ın defaecation, 
four (4 per cent) had pamful prolapsed haemorrhoids, three (3 per 
cent) had shivering, two (2 per cent) sexual dysfunction and one 
(1 per cent) noted early slippage of band Three patients (3 per cent) 
developed late complications Single session RBL achieved 73 per cent 
symptomatic cure and 75 per cent of patients would have the proce- 
dure repeated if necessary 

Conclusion: RBL of haemorrhoids and mucosal prolapse carries a high 
early and intermediate complication rate However, it ts an effective 
procedure and most patients would be prepared to have ıt repeated 
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Gastrostomies in children are safe and effective 


C.N. Radhakrishnan and J Bowen Royal Manchester 
Childrens Hospital, Manchester 


Background: The aim of this study was to present our experience of 
114 gastrostomies over 24 months. 

Method: One hundred and fourteen patients who had a gastrostomy 
were studied prospectively This included those with a PEG (percuta- 
neous endoscopic gastrcstomy) and open gastrostomy with or without 
a fundoplication. The patients were followed up clinically and parents 
questioned as to the difference in the quality of life after the gastrostomy 
Results: Of the 114 patents, 48 had a PEG gastrostomy and 64 an 
open gastrostomy The main indications were children with neuro- 
logical disorder (e.g cerebral palsy): those requiring supplementary 
nutritional support (e g cystic fibrosis and metabolic disorders), and 
children requiring a reliable enteral access for medication (e.g epilep- 
tics) Children without clinical reflux had a PEG gastrostomy and only 
three of these developed reflux postoperatively The complications 
seen included wound infection, excessive granulation tissue, flange 
migration in three pacients and displacement of the gastrostomy 
devices. Overall ıt was seen that the complications were minor and 
the quality of lıfe improved after the gastrostomy. The care of the child 
was made easier 

Conclusion: Gastrostonnes have shown to be of value in the manage- 
ment of children with special needs. In the past it was felt that a gas- 
trostomy had to be combined with a fundoplication, The current view 
1s that it 1s not necessary 
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Is ultrasound imaging helpful in children with suspected 
appendicitis? 


A.R. Williams, J. Somers and R J. Stewart Depa: tment of 
Paediatric Surgery aad Paediatiic Radiology, Queens Medical 
Centre, Nottingham 


Background: Children with an equivocal clinical picture of appendici- 
tis, particularly adolescent girls, can present diagnostic difficulties We 
assessed the role of diagnostic ultrasound umaging. 

Method: We reviewed. retrospectively, our institution’s experience 
with ultrasound imaging in children in whom a diagnosis of appendi- 
citis was felt to be equivocal on clinical grounds A total of 39 children 
(32 girls, seven boys; age range 1-16 years) underwent ultrasound 
graded compression imaging during 22 months. 
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Results: There were 23 normal scans (20 girls, three boys). Of the 16 
abnormal scans, acute appendicitis was diagnosed, and confirmed his- 
tologically ın eight (seven girls, one boy), and appendix mass seen and 
later confirmed surgically in four (two girls, two boys) Mesenteric 
adenitis was diagnosed on the basis of two scans (one girl, one boy). 
One scan (girl) showed thickened smal! bowel, large mesenteric nodes, 
but failed to demonstrate the appendix’ acute appendicitis was later 
confirmed surgically. The other abnormal scan (girl) showed a highly 
contractile appendix, which was subsequently histologically normal 
There were no false-positive, but two false-negative scans (although 
one of these was abnormal without demonstrating the appendix) 
where histological confirmation of acute appendicitis was made after 
operation because of failure to settle 

Conclusion: These results compare favourably with previous studies 
Ultrasound graded compression 1s a valuable investigation in children 
in whom appendicitis 1s likely, though equivocal A positive scan directs 
surgical management accurately, and a negative scan allows reassurance, 
especially in the context of chncial improvement or stability. 
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The outcome of strictareplasty for duodenal Crohn’s disease 


T. Yamamoto, R.N. Allan and M.R.B. Keighley Department 
of Surgery and Gastroenterology, Queen Elizabeth Hospital, 
Birmingham 


Background: The outcome of strictureplasty for duodenal Crohn’s dis- 
ease has not been critically documented. The am of this study was to 
assess the outcome of strictureplasty for duodenal Crohn’s disease 
Method: Retrospective review of 13 patients who underwent stricture- 
plasty (Gncluding four pyloroplasty cases) for obstructive duodenal 
Crohn’s disease between 1974 and 1997. 

Results: Ten patients underwent strictureplasty as the primary proce- 
dure and ın three strictureplasty was used as a revision procedure after 
previous bypass surgery. Two patients developed anastomotic break- 
down and were treated either by Roux en Y duodenojejunostomy or 
partial gastrectomy The symptoms of obstruction persisted in four 
patients after strictureplasty, three eventually resolved after prolonged 
nasogastric aspiration, but the other required gastroyeyunostomy. In 
the long-term, six patients developed restricture at the strictureplasty 
site. Five required repeat strictureplasty and the other patient under- 
went duodenojejunostomy One patient required a third strictureplasty 
because of restenosis at the previous strictureplasty site. Overall nine 
of 13 patients required further surgery due to early postoperative com- 
plications or restricture. 

Conclusion: Strictureplasty for duodenal Crohn’s disease 1s associated 
with a high incidence of postoperative complications and restricture 
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Explaining variations in survival, clinical practice and case mix 
for oesophageal, gastric and pancreatic cancers 


M. Bachmann, D. Alderson, C. Bedford, D Edwards, 
S. Wotton, T. Peters, I Harvey and B. Reeves Department of 
Social Medicine and Surgery, University of Bristol, Bristol 


Background: This study aimed to descnbe vanations in survival, cln- 
ical practice and case mix, with particular reference to differences be- 
tween hospitals or doctors that manage large and small volumes of 
patients 

Method: This was a cohort study of all patients newly diagnosed with 
oesophageal, gastric, or pancreatic cancer over | year, between June 
1996 and May 1997, ın all acute hospitals ın south and west England 
and (for pancreatic cancer only) ın south Wales. The following data 
were obtained for each patient from hospital records: personal charac- 
teristics, comorbidity, TNM staging and other prognostic factors, 1n- 
vestigations performed, and treatments provided. Survival was tracked 
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for at least 16 months after diagnosis with the NHS Central Register, 
which also provided information on occupational social class 4 
Results: We identified 782 patents with pancreatic cancer, 781 with 
oesophageal or junctional cancer, and 731 with gastric cancer We 
described the overall distribution of patients ın terms of disease stage 
and histology, investigations performed, treatments provided, opera- 
tive mortality and survival These factors were shen compared accord- 
ing to whether patients were managed by hospitals or doctors who had 
managed low, median or high volumes of patients with the same type 
of cancer during the year of the study. For each cancer, the primary 
analysis demonstrated an independent effect on survival of hospital 
or doctor volumes, after adjusting for prognostic factors with a pro- 
portional hazards model. 

Conclusion: This study provided evidence for these cancers of the 
presence of volume—outcome relationships across a whole region, after 
adjustment for individual patients’ prognostic factors. 
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Carotid artery aneurysm formation following saphenous vein 
patch endarterectomy: is follow-up necessary? 


J.M.D Wheeler, I. Wnght*, N. Pugh* and I.F. Lane 
Department of Surgery and * Medical Physics, University 
Hospital of Wales, Cardiff 


Background: The use of saphenous vein patching following carotid 
endarterectomy 1s reported to produce aneurysmal dilatation with 
the nsk of thrombosis and possible rupture. We have studied patients 
who have had saphenous vein patch angioplasty following carotid 
endarterectomy to assess any postoperative arterial dilatation 
Method: Thirty-five patients who had undergone saphenous vein patch 
carotid endarterectomy were age- and sex-matched with 31 subjects 
who had undergone direct closure endarterectomy. All participants 
underwent carotid duplex scanning with a Toshiba 380 duplex scanner 
incorporating a 5-10 Mhz linear array probe The external diameters 
of the mid common carotid artery (CCA), the bulb and the proximal 
internal carotid artery (ICA) were measured bilaterally. The diameters 
of the endarterectomized carotid were compared with the contralateral 
side using a paired t-test. Using an unpaired t-test, the saphenous vein 
angioplasty group was compared with the directly closed group 
Results: 


Mean diameter (mm) 








CCA Bulb ICA 
Saphenous vem angioplasty 81 116 90 
Directly closed 82 97 70 
P value ns. <0 001 <0001 


Longitudinal enalysis of the saphenous vein angioplasty group showed that the 
diameter of the ICA increased with time following surgery (r= 0 51, P<0 01 and 
r=0 56, P<0-001) 


Conclusion: Yein patching mcreases the diameter of the mternal caro- 
tid artery, and this may increase further with time predisposing to an- 
eurysm formation. Further longitudinal studies of paired data are 
required. 
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Arterial injury associated with a supracondylar fracture of the 
humerus in children 


S. Bhalerac and W V Humphreys Ysbyty Gwynedd, Bangor, 
Gwynedd 


Background: This study aimed to ascertain the true incidence of arter- 
1al injury and supracondylar fractures and the methods of treatment 
by UK vascular surgeons and any adverse results 
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Method: A postal survey was carried out of 360 Vascular Surgical 
Society surgical members using a colourful form and basic questions. 
Results: Two hundred and thirty-seven replies were received The 237 
surgeons had a total experience of 3012 years in vascular surgery and 
saw a total of 191 cases (median age of patients 7 years) One hundred 
and sixty-five were treated by arterial exploration and 26 by observa- 
tion only. Spasm was found at operation in 21 children and the artery 
treated by mobilization and papaverine, although what appeared to be 
spasm in a further five was found to be an intimal tear There were 40 
ın all with mtimal tears. There were only 34 cases of complete transec- 
tion of the artery (34 of 165). Arterial techniques used were vein by- 
pass grafts in 51 patients, end-to-end anastomosis in 13 patients and 
artenotomy and patch grafting in 40 patients. Only 10 patients had 
on table arteriography and few responders commented on Doppler ex- 
amination. There was little evidence of adverse effects in the cases re- 
ported, although some patients thrombosed grafts after 2 days. There 
was only one reported case of Volkmann’s ischaemia (0-52 per cent) 

Conclusion: A vascular surgeon can expect to see this problem every 
16 years. Standard vascular surgical techniques such as vein patch angio- 
plasty and vein by pass grafts appear to be successful in preventing 
adverse effects in this UK experience, despite the ranty of the condition 
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Fourteen years following the introduction of vascular surgery to 
district general hospital: financial and workload equation 


A.A. Warsi, C. Sutton, R. Edwards and M.H. Lewis East 
Glamorgan General Hospital, Mid Glamorgan 


Background: This study aimed to evaluate the trends and financial ım- 
pact of vascular surgical practice and the evolution of vascular surgical 
services in a district general hospital 

Method: All operative procedures performed under one consultant 


` (MHL) over a 14-year period from January 1984 to December 1997 


were audited. Data were collected from the personal lagbook of the 
consultant Day-case surgery performed at a different hospital and 
venous surgery performed by all surgeons were excluded. 

Results: Over a 14-year period 7531 cases were performed of which 890 
were arterial procedures In 1984 only 22 arterial procedures were per- 
formed which represented just 3 4 per cent of all the surgical opera- 
tions The yearly arterial surgery rate increased six-fold over the 14- 
year period Carotid endarterectomy and abdominal aortic aneurysm 
were most significant, with a seven-fold increase In 1997 artenal 
procedures had increased to 118, which comprised 34-7 per cent of 
all operations However, the total number of cases performed per year 
fell from 640 in 1984 to 340 in 1997, a reduction of 47 per cent In- 
crease in the number of vascular operations, which are far more expen- 
sive, compounded by a near 50 per cent reduction in other surgical 
operations pose significant financial implications for the hospital As 
a result the loss to the hospital 1s calculated to be £520,000 per year 
Furthermore, dumng this study period there has been an increase n ar- 
teriograms (185 per cent), angioplasties (> 86 per year) and duplex 
surveillance. 

Concluston: In the current era vascular subspecialization appears inevi- 
table This has a major resource implication, first because the vascular 
surgeon will undertake fewer procedures and second, because the pro- 
cedures undertaken are more expensive and time consuming 
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The effect of pregnancy on the lower limb venous system of 
women with varicose veins 


C. Sparey, G. Sissons, N. Haddad, S. Rosser and 
L. de Cossart Departments of Vascular Surgery and Obstetrics 
and Gynaecology, Countess of Chester Hospital, Chester 


Background: The aim of this study was to assess the effect of preg- 
nancy on the diameter and the reflux in the lower limb venous system 
of women with varicose veins. 
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Method: A longitudinal prospective study was undertaken of 1! preg- 
nant women with varico3e vein disease, from 12 weeks gestation to 
6 weeks postpartum Eleven pregnant women with varicose veins 
were recruited as part of a larger study looking at the lower limb 
venous system in pregnancy Veins were assessed in both lower limbs 
using colour-flow duplex scanning at a 75° head-up tilt The vein 
diameter, and velocity and duration of reflux, were measured in a 
standard manner for each vein at around 12, 20, 26, 34 and 38 weeks 
gestation, and at 6 weexs post-partum Statistical analysis was by 
paired t-test. 

Results: Eleven women had reflux and varicose veins demonstrated at 
their first scan at 12 weexs All but two gave a family history of var- 
icose veins. Four were pr-migravidae and seven were parous All veins 
dilated with increasing gestation but this was maximal ın the super- 
ficial system, reaching significance (P<0-05) in the right and left long 
saphenous, left short saphenous, right superficial femoral, left popli- 
teal and peroneal veins, left anterior tibial at the ankle, left and nght 
posterior tibial veins at mid-calf level. The velocity of reflux appeared 
to increase while the diration decreased with increasing gestation 
This was most obvious in the long saphenous veins but did not reach 
statistical significance 

Conclusion: Maximum changes in both diameter and reflux were seen 
in the superficial venous system in the thigh The left side appears to be 
affected more than the mzht and, although there were changes in both 
the velocity and duration of reflux during pregnancy, this appears to 
return to pre-pregnancy levels in the puerperium This dilatation of 
the varicose veins was greater than we have seen in non-varicose veins 
and it probably predisposes to superficial thrombophlebitis which is a 
painful complication of varicose veins during pregnancy 
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Stroke classification after carotid endarterectomy: when should 
the modified Rankin scale be applied? 


S.T. Hussain, J.W.B. Senaratne, F.R. Green, J Minor, 

L.J. Hands, J. Collin and PJ. Morris University of Oxford, 
Nuffield Department Of Surgery, John Radchffe Hospital, 
Oxford 


Background: The European Carotid Surgery Tnal defines a mayor dıs- 
abling stroke according to the modified Rankin scale at 6 months The 
aim of this study was to assess the change ın Rankin scale at 30 days 
and at 6 months following carotid endarterectomy (CEA) 

Method: Analysis was undertaken of prospective data from a single 
centre over a 23-year period of 573 CEAs ın 533 patients Rankin 0, 
l and 2 were considerec as minor, and Rankin 3, 4 and 5 as major 
neurological events 

Results: There were 40 perioperative neurological events (6 9 per cent), 
of which 19 (3 3 per cenz) were graded as minor and 21 (3 6 per cent) 
as major at 30 days At 6 months, there were 17 cases where the Ran- 
kin score changed (invar-ably higher to lower) and six of these resulted 
in a change ın the neurological status from major to munor stroke [1.e 
at 6 months minor 25 (4 3 per cent) and major 15 (2 6 per cent)] 


Change Total Sex Diabetes Hypertension* Smoking Patching 


In status — m 

M F No Yes No Ys No Yes No Yes 

No change 34 25 ¢ 2 5 19 15 21 13 14 20 
Major— 

Minor 6 2 ¿£ 6 0 0 6 4 2 > 1 


Total 40 27 1: 35 5 19 21 24 15 19 21 
*P<005 (Fisher's exact test) 


Conclusion: There are a significant number of patients whose neurolo- 
gical disability improves between assessment at 30 days and 6 months 
after a perioperative scroke (P<0 001) Hypertensives were more 
likely to have events which improve with time. This study has 
shown that stroke assesament at 30 days overestimates the long-term 
disability 
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The in vitro effects of heat shock protein 65 kDa on proliferation 
of A7r5 smooth muscle cells 


N. Shukal, Y.C. Chan, D.O. Okonko, J. Stanford’, 

M. Singht, A.O. Mansfield and G. Stansby Academic 
Surgical Unit, Imperial College School of Medicine at St 
Mary’s, London, *Department of Microbiology, University 
College Medical School, London and t Department of 
Genexpression, GBF, Braunschweig, Germany 

Background: Proliferation of vascular smooth muscle cells 1s one of the 
most important pathological processes invoived in the development of 
intumal thickness ın atherosclerosis. Recently, heat shock protein 
65kDa (HSP65) has been implicated ın the pathogenesis and propaga- 
tion of this disease. The arm of this study was to examine the ın vitro 
effects of HSP65 on the proliferation of rat aortic vascular smooth 
muscle cell line A7r5 

Method: Confluent A7r5 cells, subcultured into 96 well plates, were 
exposed to HSP65 at concentrations ranging from 10 ng/mL to 10 
pg/mL, and incubated for 48 h, Fetal calf serum (FCS) of varying con- 
centration (0-4-10-0 per cent) was then added and further incubated 
for another 24 h Cell counts were carried out using a coulter counter 
and in parallel, cellular proliferation response was determined from 
the uptake and incorporation of 5-bromo-2’-deoxyuridine (BrdU). 
Results: A7r5 cells (1 =8) exposed to HSP65 showed increased prolif- 
erative responses when compared to controls (DMEM alone without 
HSP65) m a dose-dependent manner (Table). Growth inhibition was 
produced with 10 per cent FCS, as is normal with this cell line. This 
trend was observed with different concentration of FCS. Similar pat- 
terns of growth were obtained with the uptake of BrdU 


HSP65 (/ml) FCS04%  FCS2-5% FCS50% FCS 100% 

0 (control) 3434144 9564133 8214135 276444 

10 ng 5014176 12344207 11984384 646415 IT 
100 ng 5204172 14124260" 1246469 106541874 
i pg TI84211 1616426-2¢ 13614173 124134127¢ 
10 ug 6504243 12924291 14754127* 84-3424 it 


Mann-Whitney U-test *P<0 05, fP<001) 


Conclusion: These results are the first to suggest that HSP65 ın vitro 
may stimulate the growth and proliferation of vascular smooth muscle 
cells Although the mechanisms are still unclear, this may involve the 
stimulation of growth promoting signal transduction pathways. 
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Inequalities in referral for carotid endarterectomy within the 
catchment area of a single regional vascular unit 


J. Brittenden, G. Beattie, S. Frame, M. Bain and 
A.W. Bradbury Vascular Surgery Unit, University 
Department of Surgery, Edmburgh Royal Infirmary, Edinburgh 


Background: Previous work has shown a 19-fold variation between 
health boards in the incidence of carotid endarterectomy (CEA). 
The present work describes, for the first tme, geographic and soco- 
economic factors mfluencing the incidence of CEA within the 
catchment population (1 07 million, 1991 census) of a single regional 
vascular unit 

Method: Between 1986 and 1995, CEA rate (numbers of CEAs per- 
formed per head of population) was compared with admission rates 
for thromboembolic stroke (TES rate) [ICD-9 433, 434] for each refer- 
ring local government district (n = 9) and postcode area (n= 176) CEA 
and TES rates were obtained from the Information and Statisties 
Drviston of the NHS. Socio-economic analysis was performed using 
Carstairs scores (Public Health Research Unit). 

Results: There was a 2-5-fold variation in the CEA.TES ratio between 
districts (median 1.11, range 1 6-115) There was a significant corre- 
lation between CEA rate (median 1/3835, range 1/2319-1/7353) and 
TES rate (median 1/358, range 1/257-1/1186) for each district 
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(r=0-73, P=0 025, Spearman). There was a positive correlation be- 
tween CEA'TES ratio and higher socio-economic group (median 
Carstairs score —0 98, range —2 25 to +002) In 59 of 176 (34 per cent) 
of the postcode areas no patients underwent CEA dunng the study period. 
Conclusion: Within the catchment area of this unit there are marked 
variations in the incidence of CEA While this may reflect disease 1n- 
cidence, socio-economic factors and referral patterns of general prac- 
titioners have an equally ımportant influence on access to CEA as a 
means of stroke prevention 
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Bacterial translocation in patients undergoing abdominal aortic 
aneurysm repair 


N.P. Woodcock, E.P. Perry, N. El-Barghouti, V Sudheer and 
J MacFie Department of Surgery, Scarborough Hospital, 
Scarborough, North Yorkshire 


Background: Bacterial translocation (BT) 1s associated with an m- 
crease in septic morbidity The am of this study was to determine 
the prevalence of BT im patients undergoing open repair of an abdom- 
mal aortic aneurysm (AAA) 

Method: In this prospective study patients undergoing AAA repair 
were examined for evidence of BT by culture of an ileocolic mesenteric 
lymph node as well as samples of ileal serosa and mural thrombus All 
postoperative septic complications were recorded. 

Results: A total of 35 patients were investigated (29 male 6 female) . In 
four patients a total of sıx organisms (three E coli, one Proteus 
mirabilis, one S epidermidis and one S Aurevs) were cultured Septic 
complications occurred in two of the four patients with BT (50 per 
cent) compared to seven of 31 without evidence of BT (23 per cent, n.s.). 
Conclusion: This study confirms that BT occurs in patients undergoing 
elective AAA repair and is associated with an increase in septic mor- 
bidity It is intresting to speculate that the presence of imtestinally 
derived bacteria in the mesenteric lymph nodes of patients undergoing 
elective clean surgery may be a causative factor in the development of 
late graft sepsis £ 
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Influence of case mix and priority on outcome following arterial 
surgery 


N.R.F. Lagattolla, C.L. McGuinness and P R. Taylor Guy's, 
St Thomas’ and Lewisham Hospitals, London 


Background: This study aimed to identify the ınfluence of case mix and 
pnority on outcome following arterial surgery. 

Method: During the last 7 years, 1713 consecutive patients treated un- 
der a single consultant surgeon were entered prospectively onto a per- 
sonalized computerized database. All patients had arterial surgery and 
were divided into three categories based on pnonty: elective, urgent or 


emergency 
Results: 
Number Mortality % 

Elective 1149 49 43 
Urgent 376 40 106 
Emergency 188 45 239 
Total 1713 134 78 
Abdominal aortic aneurysm: 

Elective 207 4 13 63 

Urgent 117 14 12 

Emergency 61 18 295 
Carotid endarterectomy 313 3 096 
Thoracic aneurysm 4i 17 415 
Femore-popliteal above knee 100 4 4 
Femoro-popliteal below knee 146 7 48 


Femoro-distal 155 19 122 
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Conclusion: Case mix and the degree of prionty influence the outcome 
of artenal surgery and both will need to be considered when compar- 
mg data from different surgeons working in different hospitals Accu- 
rate audit is feasible if the data collection and input ıs meticulous and 
the onus is on the individual consultant to do this, 
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The results of cardiovascular risk factor management in patients 
with peripheral vascular disease in a vascular clinic 


M. Davis, A. Atwal, D.P. Mikhailidis, D.M. Baker and 
G. Hamilton Departments of Surgery and Chemical Pathology 
and Human Metabolism, Royal Free Hospital, London 


Background: Patients presenting with pempheral vascular disease 
(PVD) are at high nisk of cardiovascular events and death; the synergy 
of rsk factors may account for this The vascular clinic 1s ideally 
placed to screen and treat these conditions. 

Method: A risk management clinic, led by a consultant endocrinologist 
with a specialist interest in cardiovascular nisk factors, was set up to 
run concurrently with the vascular clinic All new patients presenting 
with PVD between January 1994 and August 1998 underwent haemato- 
logical screening for risk factors, while attending vascular outpatients. At 
a follow-up appointment (at the risk management clinic) patients re- 
ceive advice and treatment for all their cardiovascular risk factors 
Results: 





Factor Number % Factor Number % 

Men 235 56 Lp {a) t 67 16 

Women 185 44 Fibrinogen fT 126 30 

Smokers 88 42 Diabetes mellitus 88 21 
(I and ID 

Obese 147 35 Impaired glucose 52 12 

(BMI > 30 kg/m?) tolerance 

Cholesterol 328 78 Hypertension 67 16 

> 5 mmol/L (despite medication) 

LDL cholesterol 273 65 Hypertension 16 4 

> 3 mmol/L (previously undiagnosed) 


BMI = body mass index; LDL=low density lipoprotein 


Dietary and lifestyle advice was given to all patients, with lipid lower- 
ing therapy being commenced im 122 (29 per cent). Follow-up appoint- 
ments were given to 235 (56 per cent) patients and within 40 weeks 
satisfactory lipid profiles were achieved in 169 (72 per cent) 
Conclusion: Patients with PVD have multiple risk factors which de~ 
mand aggressive therapy, these are best addressed by a physician with 
an interest in cardiovascular risk factor management, rather than a 
busy vascular outpatients. This ıs an effective model of running a joint 
clinic which benefits both surgeon and patient 
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Is venous patch grafting after carotid endarterectomy reducing 
late restenosis rate? 


N.E Bourantas, I. Wright and I.F. Lane Cardiff Vascular 
Unit and Department of Bioengineering, University Hospital of 
Wales, Cardiff 


Background: Potential benefits of vein patch angioplasty compared 
with primary closure following carotid endarterectomy (CEA) include 
reduced nsk of postoperative thrombosis, reduced postoperative 
stroke rate and reduced long-term restenosis rate. This study examines 
the long-term clinical outcome and the incidence of recurrent stenosis 
after CEA with primary closure (PC) vs vein patch closure (VPC) 

Method: Thirty-five patients who had undergone VPC were paired 
with 34 patients who had undergone PC at the same period All opera- 
tions were performed by the same consultant vascular surgeon. The 
indication for performing endarterectomy in all patients was haemo- 
dynamucally significant (>75 per cent) symptomatic carotid stenosis. 
All patients had their operated site assessed with duplex scan where the 
external diameter of the mid common carotid artery, the bulb and the 
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internal carotid artery were measured bilaterally ın two planes Flow velo- 
cities were also measured in order to assess recurrent stenosis obyectively 
Results: There were 25 males and nine females in the PC group with a 
mean age of 64 (median 64) years The VPC group compnised of 26 
males and nine females with a mean age of 62 (median 62) years 
The mean follow-up per-od at the time of the assessment was 41 4 
and 40:9 (median 38 vs 39) months, respectively There was neither 
early nor late complication related to the operation and thus there 
was no morbidity or mortality observed One patient ın each group de- 
veloped restenosis which was not clinically or ultrasonographically 
(<50 per cent) significant. These results lack statistical significance 
(x7=0-114) A positive hnear correlation was found between the da- 
meter of the patched carotid artery and time from surgery (r= 0 56) 

Conclusion: These preliminary results show that patching of the caro- 
tid artery after endarterectomy has not offered any advantage over the 
direct closure technique with respect to the late restenosis rate There- 
fore routine patching of tke carotid artenes ıs not advised because, apart 
from being technically more complex, ıt does not lack complications 
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Changes in morphology of the abdominal aorta following stent 
grafting of abdominal aortic aneurysm 


A.S. Brown, R. Jones, S. Dugdill, J.D.G. Rose and 
M.G. Wyatt Northern Vascular Centre, Freeman Road 
Hospital, Newcastle upon Tyne 


Background: This paper examines the effect of successful aneurysm sac 
exclusion on the dimensions of the abdominal aortic aneurysm (AAA) 
and its proximal neck. It also correlates any significant morphological 
changes with performance of the stent graft 

Method: In a 32-month period, 60 patients, median age 72 (range 
45-89) years, were treated with bifurcate endovascular stent grafts 
Follow-up computed tomography (CT) scans and plain radiographs have 
been analysed for changes ın AAA diameter, dimensions of the proximal 
neck and excessive angulation or disruption of the endograft skeleton 
Results: All devices were successfully deployed (50 Vanguard, four 
AnueRx, three EVT and three Talent) There were three perioperative 
deaths (5 per cent), two due to myocardial infarction and one proce- 
dure-related Of the three late deaths one was graft-related (rupture) 
Forty-eight patients have been followed-up for more than 3 months, 
median 12 (range 3-31) months The AAA sac has decreased in size in 
70 per cent of cases, with a median diameter reduction of 59 (range I- 
25) mm Size increase wa3 noted in 21 per cent, median 3 (range 1-10) 
mm. Proximal neck diameter mcreased by 10 per cent in 64 per cent of 
cases, and was most pronounced after 12 months Shght buckling occurred 
im the body or limbs of the stent grafts (<30°) in 40 per cent of cases but 
severe ‘kmking’ (> 30°) in less than 10 per cent No disconnections of the 
modular contralateral lmnts were seen. Four endoleaks (one proximal) and 
four ilac lamb occlusions appear related to causes other than kinking 
Conclusion: failure to identify small, but umportant, endoleaks, along 
with currently limited endograft technology, may be related to pro- 
gression of the aneurysmal process in a significant number of patients 
Continued detailed assessment 1s required if this potentially fatal 
development ıs to be avoided 
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Long-term results following operation for diabetic foot 
problems: arterial disease confers a poor prognosis 


W.B Campbell, D. Ponette and M Sugono Royal Devon 
and Exeter Hospital (Wonford), Exeter, Devon 


Background: This study aimed to examine the long-term outcome after 
local amputations in diabetic feet. 
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Method: A consecutive series of 75 diabetic patients (59 male, median 
age 68) who had local foot procedures between 1987 and 1992 were 
reviewed. Seventeen had bilateral operations and a total of 136 proce- 
dures were done 18 debridements, 99 amputations of 1—4 toes, and 
nine transmetatarsal amputations. Of the 92 limbs treated, 60 per cent 
were recorded as obviously neuropathic, and 57 per cent had arterial 
disease Of the 52 lumbs with arterial disease 21 had bypass or ango- 
plasty. In-patient referral from physicians was after 7 days (median) on 
first presentation, and 4-5 days for patients known to the vascular team 
Results: Eventual healing was achieved after the local procedure in 
48 per cent feet, while 37 per cent went on to major amputation (56 per 
cent of the limbs with arterial disease and 14 per cent of those without) 
after intervals of up to 7 years (median 24 days) At follow-up of 
69-120 (median 92) months, 19 (25 per cent) patients were alrve (16 male, 
mutial median age 59), and 17 of their 22 operated feet (77 per cent) 
remained healed Of these only 26 per cent were arteriopaths and no 
patient who had required artenal reconstruction survived long term 
Conclusion: Among diabetics requiring local foot surgery the presence 
of arterial disease confers a poor long-term prognosis for both life and 
limb; and the proportion whose long-term outlook is altered by arter- 
1al reconstruction 1s small. Those with neuropathy alone tend to do 
well with good foot care. 
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The effect of cellsaver usage on antibiotic pharmacokinetics 
: during aortic surgery 


S Aiono, A. Stacey*, T.R. Magee and R.B. Galland 
Departments of Surgery and *Microbiology, Royal Berkshire 
Hospital, Reading 


Background: Blood loss during aortic surgery has been reduced by the 
use of cellsavers Antibiotics are used routinely to prevent prosthetic 
graft infection. The influence of cellsavers on antibiotic levels ıs un- 
known. This study measured antibiotic levels ın serum, fat and cellsa- 
ver fluid during aortic reconstruction. 

Method: Teicoplanin (Tp), a glycopeptide with good activity against 
Gram-positive organisms, was the antibiotic studied Serum levels 
were measured after a single intravenous dose (400 mg) ın five patients 
undergoing elective aortic aneurysm repair Patient ages ranged from 
67 to 75 years Cellsaver (Dideco compact A75171) fluid and fat were 
also assayed. These were compared with studies of Tp levels in healthy 
volunteers 

Results: Serum Tp levels peaked at mean 67 8 mg/L (SD 89 mg/L) 
5 min after administration, and fell to mean 2-8 mg/L (SD 04 mg/L) 
at 720 min This 1s sigmificantly less than levels ın healthy volunteers 
but above the MIC90 for most Gram-positive bacteria The Tp levels 
ın celisavers fluid were not significant 

Conclusion: Tp levels are reduced during aortic surgery but remain 
adequate for antibacterial prophylaxis for 12 h after operation There 
1S no significant loss due to cellsaver use. 
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Staged PTFE/vein composite grafts: a modified technique for 
infrainguinal bypass 


A W. Garnham, Y Samman and M.H. Simms Selly Oak 
Hospital, Birmingham 


Background: When insufficient autologous vein 1s available for femor- 
ocrural grafting in patients with critical lower limb ischaemia, con- 
struction of a composite sequential (CS) graft, combining a PTFE 
femoropoplhiteal graft with a popliteal to crural vein graft, has been 
shown to yield better results than those reported with direct femoro- 
crural grafts of PTFE, with or without a vein cuff or extension Pre- 
vious reports have described separate popliteal anastomoses for the 
PTFE and the vein grafts to a patent segment above or below the knee 


112 


This study aimed to evaluate a modified technique where the compo- 
site anastomosis 1s always to the above-knee popliteal artery, ırrespec- 
tive of patency, with the proximal PTFE and the distal vein grafts 
Jomed side-to-side on a common arteriotomy This allows the knee 
to be crossed by vein in every case. 

Method: All patients conformed to the European concensus criteria for 
critical lower limb ischaemia From 1986 to 1998 we have used this 
technique on patients lacking sufficient autologous vein for a full length 
graft. Follow-up data were collected by retrospective review of case notes 
Results: Fifty-seven CS grafts were constructed in 55 patients Twenty- 
seven grafts were secondary procedures following a failed bypass. 
Lack of a patent popliteal segment did not preclude grafting and 13 
popliteal endarterectomies were performed to establish a patent 
above-kree popliteal segment, There were five deaths and nine in-hos- 
pital graft failures Cumulative patency (cumulative limb salvage) was 
80 per cent (76 per cent) at 3 months, 74 per cent (74 per cent) at 1 
year, 71 per cent (70 per cent) at 2 years and 56 per cent (65 per cent) 
at 3 years 

Conclusion: CS grafts using this technique appear preferable to direct 
PTFE grafts for infrainguinal bypass, with patency rates that ap- 
proach that of vein 
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The snuffbox arterio-venous fistula for haemodialysis 


L. Wolowezyk, A.J. Williams*, K.L Donovan* and 
C.P. Gibbons Departments of Vascular Surgery and 
*Nephrology, Morriston Hospital, Swansea 


Background: Thus study aimed to determine the applicability, patency 
rates and factors influencing the patency of snuffbox arteriovenous 
fistula for haemodialysis access 

Method: Patency was determined by reference to an ongoing database 
and dialysis records of 645 vascular access procedures between 1985 
and 1997, which included 210 snuffbox fistulas ın 201 patients. 
Results: Snuffbox fistulas comprised 189 of 376 (50 per cent) primary 
procedures Complete records of 208 snuffbox fistulas were available 
for patency analysis by the life table method Eleven per cent throm- 
bosed immediately. After 6 weeks, 80 per cent were used for dialysis. 
Cumulative patency was 65 per cent at 1 year and 45 per cent at 5 
years. After thrombosis of a snuffbox fistula, an ipsilateral wrist fistula 
could be constructed in 45 per cent. Fistula patency, was significantly 
better in men than in women (P<0 001) and for kft- than nght-sided fis- 
tulas (P<0 001). However, diabetes, age >70 years, and the pnor com- 
mencement of haemodialysis did not significantly affect fistula survival. 
Conclusion: The snuffbox arteriovenous fistula gives a long segment of 
arterialized vein for needling and preserves proximal vessels for further 
procedures It ıs feasible ın 50 per cent of patients requinng pnmary 
access and has good long-term patency, especially in men; a more 
proximal fistula may be preferable in women with smaller vessels. 
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Recurrent varicose veins: to patch or not to patch? 


P. Gibbs, D M.A Foy and S G. Darke Royal Bournemouth 
Hospital, Bournemouth 


Background: In 1978 Sheppard described covering of the common 
femoral vein with a flap of pectineus fascia ın an attempt to reduce 
the further development of neovascularized veins at the saphenofemoral 
junction. The perceived benefits of this manoeuvre have not been 
tested by a prospective randomized trial. 

Method: Forty limbs (37 consective patients) with symptomatic recur- 
rent saphenofemoral mcompetence confirmed by descending veno- 
graphy had features of a neovascularized segment The patients were 
treated by re-ligation with complete exposure of the common femoral 
vein with or without (randomized prospectively) the placement of a 
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flap of pectineus fascia. Where appropnate persistent, accessory or 
original long saphenous trunks were removed along with superficial 
varicosities The patients were assessed a minimum of 18 months later 
by clinical examination and duplex scanning Both exammations were 
performed blindly 

Results: Six patients were lost to follow-up, leaving 17 limbs ın each 
group. The patient characteristics in each group were broadly matched 


Recurrent varicose veins 





` Total From CFV Not from CFV 
Patch (n= 17) 15 11 4 
No patch (n= 17) 15 13 2 


CFV =common femoral vem 


Conclusion: This study failed to demonstrate any apparent benefit 
from the application of a flap of pectineus fascia. Most patents 
showed evidence of recurrence, principally from the femoral vein. 
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The corridor walking test should be the standard assessment of 
walking performance in intermittent claudication 


J.M.T Perkins, I. Bissell, I.J. Hands and J. Collin Nuffield 
Department of Surgery, University of Oxford, The John 
Radcliffe Hospital, Oxford 


Background: This study aimed to assess the reproducibility of a corn- 
dor walking test compared to a standard treadmill test in the evalua- 
tion of maximum walking distances in patients with intermittent 
claudication 

Method: Forty-nine patients [median age 68 (range 43-87) years] were 
walked on three separate occasions along a measured corridor and on 
a treadmull (3 km/h at a 10° incline) for a maximum distance of 600 m 
Results: 





Corndor Treadmill 

1 2 3 1 Z 3 
Mean MWD (m) 258 250 254 H4 102 104 
sD 178 189 184 122 iH 110 


MWD = manmum walking distance, SD = standard deviation 


The coefficient of variation for corndor MWD was 15 per cent com- 
pared to 27 per cent for treadmill MWD. The median corridor walkıng 
speed was 4 5 (range 3 1-60 km/h) with no patient walking slower 
along the corridor than on the treadmill. Allowing for censored data, 
there was moderate correlation between corridor distances (r=0-51) 
and the patient’s own estimated walking distance, but none for dis- 
tances walked on the treadmill (r= 0 04). 

Conclusion: The corridor data are more reproducible than the stan- 
dard treadmill test, and reflect more closely the patient’s own estimate 
of walking ability. The corridor test should replace the treadmill test as 
the standard for assessment of walking performance 
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The effect of age and gender on immediate and long-term 


l outcome of ruptured abdominal aortic aneurysm 


S.M. Evans, D.J. Adam, M. Bain* and A.W Bradbury 
Vascular Surgery Unit, University Department of Clinical and 


sa Surgical Sciences, Edmburgh Royal Infirmary, Edinburgh and 


*Information and Statistics Diviston of the Scottish NHS 


Background: Female gender and mcreasing age have been associated 
with poor immediate outcome in patients with ruptured abdominal 
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aortic aneurysm (RAAAY, although the effects on long-term survival 
have not been previously defined The aim of this study was to exam- 
ine the effect of age and gender on the decision to operate, operative 
mortality and long-term survival ın patients with RAAA 

Method: Interrogation of a prospective database identified 692 
patients (median age 71, range 54-93, years) admitted between 1983 
and 1995. Hospital mortality data was obtained from this database 
Long-term survival data were obtained from the General Register 
Office via the Information and Statistics Division 

Results: Females (n = 150, 22 per cent) were significantly older (med- 
1an 74, range 55-93 vs median 70, range 46-93, years, P < 005, 
Mann-Whitney U-test) end significantly less likely to be operated 
(105 of 150, 70 per cent vs 481 of 542, 89 per cent, P < 0 0001, x? test) 
than males. However, there was no significant difference between op- 
erated males and females with regard to 30-day operative mortality 
(159 of 481, 33 per cent, ve 40 of 105, 38 per cent) or long-term survival 
(male median survival 110, range 1-204, months vs female median sur- 
vival 92, range 1-180, months, P > 0-1 Log rank test) Even in oper- 
ated patients aged > 75 years, long-term survival was not significantly 
different from an age- and sex-matched normal population (patient 
median survival 69 vs normal median survival 71) 

Conclusion: Females with RAAA are less likely to be operated than 
males despite the fact tha: they do as well from operative repair both 
immediately and in the long-term Importantly, patients operated suc- 
cessfully for RAAA appear to live as long as an age- and sex-matched 
population regardless of gender or age at the tıme of operation. 
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Observational study of 256 cases of vascular trauma in the north 
western province of Pakistan 


S. Aslam, S.T. Hussain*, R.A. Khan, P. Mannan, J Khan and 
J. Collin* Lady Reang, Peshawar, Pakistan, and 
*University of Oxford, Nuffield Department of Surgery, John 
Radcliffe Hospital, Oxford 


Background: The study a:med to assess the management of vascular 
trauma in the North Western Province of Pakistan which has a 
frontier with war-torn Afghanistan. 

Method: The nature, site and outcome of penetrating vascular injury, 
between January 1995 and June 1998 was reviewed. No patient had 
preoperative angiography There were 256 vascular mjunes in 248 
patients (median age 29, range 7-60) years. Early presentation (group 
A. 55 cases, <12 h) was compared with late presentation (group B 
201 cases > 12 h). The in-hospital mortality, complications, asso- 
ciated myuries and outcome were assessed Results were analysed using 
the xê test. 

Results: Males accounted ror 89 per cent of the patients (median length 
of stay 11, range 1-35, days), The majonty of injunes (93 per cent) were 
caused by fire-arms or artillery, with knife ınjuries accounting for the 
remainder. Seventy-one per cent were arterial, 10 per cent venous 
and 19 per cent were mixed. Site of injury was the lower hmb 
(61 per cent), upper lumb (32 per cent) abdominal cavity (5 per cent) 
and the neck (2 per cent) Associated injuries occured in 66 per cent 
of patients (fractures 24 per cent, nerve injures 27 per cent, abdominal 
inyuries 8 per cent, and chest injunes 7 per cent) Fifty-six per cent pre- 
sented with absent pulses, other presentations included hemorrhage 
(46 per cent), false aneurysm (8 per cent), and arteriovenous fistula 
(5 per cent) Eleven per ceat presented with more than one sign Arter- 
1al injuries were treated with venous interposition, patch or bypass 
graft (71 per cent), polytetrafluoroethylene or Dacron graft (11 per 
cent) and primary ligation (18 per cent) Group A had a higher mor- 
tality than group B (18 per cent vs 7 per cent, P<0 05) There was no 
difference in amputation rate between the two groups (9 per cent vs 
6 per cent) or wound infection rate (25 per cent vs 32 per cent). 
Conclusion: The higher mertality in those arnving within 12 h of injury 
reflects their more severe mjunes In the Afghan war, clinical examina- 
tion alone combined with appropnate artenal reconstruction has 
saved the limbs of many victims arriving ın a Frontier hospital, even 
after prolonged and arduous evacuation 
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Intraoperative flow measurements predict long-term patency of 
femorodistal vein grafts 


K.G. Mercer, A.W. Jones, D.J.A. Scott, E.P.L. Turton, 
M.J. Weston and D.C. Berridge St James’s University Hospital, 
Leeds 


Background: Peripheral resistance (PR) measured intraoperatively re- 
flects the haemodynamic properties of graft and native vasculature. 
The aim of this study was to investigate the relationship between PR 
measurements and patency ın autogenous vem femorodistal bypass grafts. 
Method: One hunderd and nine femorodistal vein grafts (13 above 
knee, 38 below-knee popliteal, 58 tibial) ın 89 patients (median age 
73, range 45-91, years) were enrolled in clinical and duplex surveil- 


lance follow-up after femorodistal bypass and PR measurement Pri- 
mary, assisted primary and secondary patency rates were compared 
between low and high resistance grafts (<0 3 penpheral resistance 
units [p r.u.] and >0 3 p.r.u., respectively) using Kaplan-Meier survi- 
val analysis and the Log rank test 

Results: At 24 months, grafts with PR<0 3 (n= 54) had significantly 
unproved patencies compared with grafts with PR>0-3 (n=55); pr- 
mary patency 48 per cent vs 22 per cent (P<0 001), assisted primary 
patency 80 per cent vs 57 per cent (P<0 01), secondary patency 
82 per cent vs 59 per cent (P<0 05). In grafts requiring intervention, 
12- and 24-month assisted primary patencies were 68 per cent and 
56 per cent for low PR grafts (n= 19) and 46 per cent and 42 per cent 
for high PR grafts (1 =38) (P>0 05). 

Conclusion: Grafts with PR <0 3 p.r u have greater patency and ben- 
efit at least as much from intervention as higher resistance grafts PR 
measurement may be of value in predicting long-term outcome and re- 
sponse to intervention 
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